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Electrical Matters in Honolulu. 

Our Hawaiian correspondent, Col. John 
Cassidy, sends us the following interesting 
electrical news from Honolulu, where he is 
enjoying life with abundant zest. The news- 
paper which he sends, and from which we 
get the information, is named the Paradise of 
the Pacific, and discourses on electrical matters 
in the most enthusiastic manner. It says: 

Honolulu has the cheapest and best sys- 
tem of telephones in the world. There are 
1,024 telephones in use, connecting business 
houses, residences, markets, butchers, bakers, 
and every town, hamlet and ranch on the 
island. The system is one to make the 
United Stateser weep, as he contemplates 
how far the ‘‘ savages who killed Captain 
Cook ” have got ahead of him. There is no 
ringing a bell to attract the central office, 
waiting for a return ring and then wrestling 
with central to get a connection you want. 
You simply pull down a lever and say your 
say without more ado. The telephone com- 
pany owns the telephone, puts it in, wires 
the house and keeps everything in repair all 
for $5 a quarter for residences and $9 a 
quarter for business houses. There are no 
extras and no charges for making connections 
out of town. Moreover there has been 
evolved a wonder of the Nineteenth Century, 
viz: an attentive and obliging ‘‘ Central.” 
Does the clock run down—*‘ Central what 
time is it ?” Does the fire bell ring—‘‘Central 
where’s the fire ?”” Does a steamer’s whistle 
blow—‘‘ Central what steamer is that?” 
‘‘ Central how far off is the steamer ?” and 
the answer always comes quick and cheerful. 
Do you forget to order your breakfast steak 
until the butcher has gone home for the 
night, tell ‘‘ Central ” what you want and he 
will order it for you early the next morning. 
Do you want to be called at four o’clock in 
the morning, or when a certain. steamer 
comes in sight, or know what the latest elec- 
tion returns are, pin you faith on ‘‘ Central” 
and he will land you right side up with care 
every time. So much for telephones. Can 
any driving Yankee town or mushroom 
California production of like size beat it ? 

Honolulu has a street electric are light sys- 
tem, consisting of 58 2,000-candle power 
lights, and is putting in 60 more. There is 
also now being putin a plant of 2,000 16- 
candle power incandescent lamps for house 
lighting. The Thomson-Houston are and 
incandescent dynamo are used. Both are 
owned by the government, and are run by 
water power, supplied by water from the city 
system, which on its way to town runs 
through aturbine wheel, and then back into 
the main again. 

Is there a town in Nebraska or Kansas of 
20,000 inhabitants, which has shown any 
more enterprise in the supply of light ? If so 
we wish to invite them around to a poi sup- 
per with cold boiled baby a la taro patch 
fiddle. 

Honolulu has 69 miles of streets and roads, 
14 of which are well macadamized with 
crushed volcanic and coral rock. 


——-e#2e — 
Hypnotized by the Phonograph. 


Dr. Pinel, of Paris, is said to have suc- 
ceeded in hypnotizing several subjects by 
means of the phonograph. All the com- 
mands given through this channel were, he 
declares, as readily obeyed as those which 
he had uttered directly, and ‘‘ suggestions” 
of every possible sort were as effectually 
communicated through the medium of the 
machine as if made viva voce. The conclu- 


A Design for a Standard of Electrical 
Resistance. 

The two chief points to be borne in mind 
in designing a standard of resistance, 
says the Philosophical Magazine, are the 
material and the form of the instrument. 
Mercury, though it can be obtained and kept 
in a state of purity, is yet, for many obvious 
reasons, rather an inconvenient substance 
for a standard of resistance ; it is better to 
use a wire of platinum silver alloy, the per- 
manence of which may be fairly anticipated 


the temperature of melting ice, dew will be 
deposited on the surface of the paraffin wax, 
and will thus tend to short-circuit the resist- 
ance. 

The improved form designed by the 
author consists of a flat ring, with an in- 
terior rectangular channel in which the 
silk-covered wire is wound double. The 
connections are by means of two stout cop- 
per rods soldered to the two ends of the coil. 





These rods rise up inside two brass tubes, 


rings. The bettom rings are plain washers ; 


Eo which they are insulated by ebonite 
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The ordinary B. A. form of resistance is 
too well known to need description; but some 
of its disadvantages may be alluded to. 
Owing to its size and shape, it requires some 
time for the wire to take up the temperature 
of the liquid in which it is immersed ; and 





sion which he deduces from his experiments 
is that the received theory of a magnetic cur- 
rent passing from the operator to the sub- 
ject is entirely baseless, and that the real | 
cause of the phenomenon of hypnotism is 


nervous derangemient on the part of those | 
subject to them. | 


| tions ; hence the bottom of the coil may 


the heat produced by the passage of the cur- 
rent will not be easily got rid of. The old 
form also cannot be eutirely immersed, as by 
so doing the water will short-circuit the two 


| stout rods which form the terminal connec- 





be 


Fig. 1.—THE Evecrric SIGNAL MANUFACTURING CoMPANY’sS ANNUNCIATOR. 


the two top rings are hollowed out funnel 
shape ; into these two funnels paraffin oil can 
be poured, thus effectually preventing any 
creeping of moisture. In constructing such 
a coil, the wire is at first cut off a little too 
long ; after the copper connecting rods have 
been soldered on, the resistance is measured ; 
to reduce it to the standard, the silk covering 
is removed carefully at the bend where the 
wire is doubled on itself; the bared loop is 
then twisted together until exact adjustment 
is almost obtained ; the twisted coil is then 


at one temperature while the top is at a | touched with solder, and the bared portion 


different one. 





If the resistances are used at | 


is re-insulated with silk. 








A New and Valuable Electric Signaling 
System. 

The Electric Signal Manufacturing Com- 
pany, of New York, has acquired, by pur- 
chase and assignment, a number of patents 
granted by the United States, covering im- 
portant inventions in electric signal service. 
It will been seen from the illustrations that 
these patents cover something entirely new 
both in construction and application. The 
simple and durable apparatus and effective 
methods employed certainly secures pro- 
nounced advantages. With the exception of 
the telephone and telegraph, but little practi- 
cal work has been devised for the transmis- 
sion of any number of arbitrary signals from 
the same apparatus. In nearly all previous 
attempts to attain better results in signaling 
apparatus, the old style of instruments have 
been selected as the foundation, and additions 
and alterations have been added until the 
result became too complicated for practical 
use. The principal uses to which the inven- 
tions owned by this company will be ap- 
plied, are the police service for cities; the 
fire service, both direct and auxiliary ; the 
hotel service, public buildings, etc. 

The annunciator or receiving instrument 
(see Fig 1) is claimed to be different from all 
others in the fact that in every single trans- 
mission it not only shows the number of 
the room or calling station, but also shows 
the ‘‘ want” selected at the calling station, 
as for example, in the hotel apparatus the 
annunciator would show the number of the 
room calling and also indicate ‘‘ ice-water, ” 
‘* porter,” ‘‘ messenger, ” or whatever the 
guest might require. In exterior appearance 
it is not unlike the ordinary form, requiring 
about the same amount of wall space. The 
mechanism is extremely simple and contains 
no needles, shutters, or delicately adjusted 
springs, as in the common form ; and none 
but the hardiest principles of mechanics, 
which are well calculated to stand the 
roughest usage, are embodied in it. There 
are fewer working parts than in others, and 
therefore the instrument is much less liable 
to fail in operation from this cause alone. 

The system is absolutely non-interfering, 
and any number of different calls can be sent 
in while other calls are returned to zcro, 
without complication. 

The outlaying stations or rooms (see 
Fig. 2) are provided with a small call-box 
containing a dial and pointer, not much 
different in appearance to a small circular 
clock. On the face of the dial are 
engraved the wants, numbering from two 
up to any number desired that could be of 
any practical use. 

In operation, the pointer on the dial of the 
call-box is set to the required want, and by 
pulling down a lever below the box the 
mechanism is released and the signal repro- 
duced at the office or central station, a small 
bell announcing the incoming message. The 
clerk or operator can then notify the calling 
station that the message has been received, by 
pressing a button which rings a bell in the 
room. 

The circuit employed is the same tbat is 
now used with the ordinary push button, 
and the instruments can be installed in any 
house that is now wired for the old systems 
with but a few hours interruption of the 
service. 

In Fig. 8 is shown the receiving apparatus 
for the police system, and Fig. 4 shows the 
outlying station or patrolman’s box. Fig. 5 
is a diagram showing the location of flash 
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lamps in a district of nine blocks, so situated 
that the patrolman is in constant view of one 
of them. The object is to send out arbitrary 
signals from the central stations to sub-sta- 
tions or any number of individual boxes, 
and to send back from any of these sub- 
stations similar arbitrary signals, to have 
messages going and coming at the same time 
and to send such signals by night or day. 

The value of the flash light cannot be 
overestimated, as it affords the sergeant in 
the central station means of communicating 
with any or every patrolman out on duty, 
the signals being transmitted at once to as 
many points on the line as may be desired. 
Say it is desired to tell a certain policeman 
to do something represented by the number 
5. The sergeant turns the hand of the re- 
peater (above the annunciator in Fig. 3) to 
the number and then switches on the box or 
boxes he wishes to call by means of the 
switch (shown below the annunciator), and 
the lamps over the policeman’s beat will flash 
five times. This goes on indefinitely and 
automatically at intervals of ten seconds un- 
til the policeman sees it, stops it, and signals 
back that the order has been received. The 
automatic repetition of the audible and 
visual signals is a peculiarity of this system. 
The numberof boxes or sub-stations to which 
it can be applied is unlimited. 

The apparatus, with slight variations, is 
used as a fire signal system with a view of 
placing instruments in public buildings and 
private houses so that the householders are 
placed in direct communication with the fire 
department as well as providing a city or 
town with the usual street boxes. 

The system also includes messenger boxes 
for district telegraph purposes, together with 
a new 17 call-box with a return signa’ bell, 
which is a most important feature in subur- 
ban localities. 

Where it is desirable to use closed circuits 
the register may be substituted for the an- 
nunciator as in district telegraph work, but 
the company have also closed circuit annun- 
ciators for particular service. 

For economy of cost, for the retention of 
signals at the central station where they be- 
long and uot at the outlying boxes, for the 
repetition of signals, for the simultaneous 
sending and receiving of signals, and above 
all the simplicity and durability of all ap- 
paratus employed, the devices of the Electric 
Signal Manufacturing Company deserve 
this special recognition. | The offices of this 
company are located at 45 Broadway, in the 
new Aldrich Court building, where the sys- 
tem is exhibited in detail. 


Electric Railways. 








A CHAPTER FROM FRED W. WHIPPLE’S 
FORTHCOMING PUBLICATION. 





Street railroad men should not think that 
electric railroading is analogous with horse 
car railroading, for such is not the case, 

The higher rates of speed which it is pos- 
sible to maintain, the greater loads which 
it is possible to carry, and the additional 
weight of the motor and running gear, all 
combine to render necessary additional at- 
tention and care, not only in construction of 
new road but in the maintaining of old road. 

Experience, so far, seems to have clearly 
demonstrated that by far a large majority of 
the street roads which have been equipped 
electrically, have been done so with accom- 
panying annoying circumstances. Thetracks 
have spread, sunk and curled up, and, in 
several cases, complete reconstruction was 
the only remedy. 

It must not, however, be thought that this, 
in all cases, is absolutely essential. 

Throughout the country there has been 
the past few years a most decided improve- 
ment in track construction, and the roads 
which have been built within the last year 
or two, no doubt, will stand the additional 
strains of the electric car. 

Experience, however, dictates that no rail 
of any shape should be used that does not 
weigh at least 50 pounds per yard. It is 
also true that the tracks of astreet road are 
subjected to strains which even the steam 
roads do not have to contend with. The side 
thrust of heavy vehicles in some instances is 
tremendous. Asa result of the experience 
of the West End road of Boston, a girder 
rail weighing 85 pounds per yard is to be 
laid. Their experience has taught them that 
it is small economy to save in the construc- 
tion of their road-bed. 

In the management of electric roads, a 
change will inevitably be brought about. A 
different class of men will be brought to at- 
tend to the details. Without doubt, a more 
skilled and intelligent class of men will be 
necessary to maintain the service. I do not 
predict from this that the expense of operat- 
ing per car will be greater, since in mechanical 
work of this nature, the duties of one man 
can cover far more than in the case of operat- 
ing with horses. 

Outside of the higher offices, experience has 
shown that the regular horse car driversand 
conductors provethe best electric car drivers. 
Their judgment in regard to handling their 





car counts far more than mechanical experi- 
ence on the part of others. What little 
mechanical skill and electrical knowledge is 
necessary to simply operate the car, the or- 
dinary, intelligent horse car driver soon 
masters. It is, however, true that he must 


cade there will be such an extraordinary | 


application of the electric power to the pro- | 
pulsion of street cars that the use of horses | 
will bea rare sight. 

In some of the largest and most conserva- 





exercise better judgment, give more at- 
tention to the handling of his car in looking 
out for pedestrians and vehicles, and in many 
other directions exercise caution and control 
over himself. 

In the maintenance of the cars, naturally 
more skilled labor is required, and here the 
saving of a few dollars in wages would re- 
sult disastrously. Intelligence is the prime 
factor, and this can only be obtained by pay- 
ing for it. 

The superintendents, and even the man 
agers, of electric roads, must of necessity 
become familiar with the details of their sys- 
tem, and 101 small rules and details which 
they have mastered in the handling of their 
horse car system will have to be thrown 
aside and be supplanted by new ones at- 
tained by thought and study of the new 
system. 

In many cases, no doubt, good horse car 
superintendents will lose their situations, 
but in the general march of progress disaster 
is inevitably to come to some. 

Throughout an entire electric system, it 
therefore seems that a better class of men 
will be required. Whether this will have 
any direct influence upon the labor problems 
which always harass and bother street car 
management, I cannot say. I am inclined 
to think that it would have a_ beneficial 
effect. 

It seems to-day as if steam railroad prac- 
tice must be studied to give valuable hints 
and assistance in the management and opera- 
tion of the electric street roads. It does not 
necessarily follow that rules applicable to 
them are always applicable to street car sys- 
tems, but a combination rather is what is 
desired. 

The propelling system is mechanical, and 
yet the locality wherein the system is used is 
such that many rules governing street car 
propulsion must still be observed. It is, 
however, an upward tendency. It is the 
lifting of the street car business out of the 
lower ruts of animal power to the higher 
plane of mechanics. 

In the tremendous increase of street car 
business which the electric system is des- 
tined to bring about, no expense, time, labor 
or care should be saved. The electric rail- 
way system of the future is to exert a most 
powerful influence upon the progress of the 
nation. In carefully examining statistics 
and the tendencies of the times, it seems as 
if the street cars were destined to play the 
most important part of all other industries 
in the development of the country. 
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Fic. 2.—THeE CALLING STATION, OR 
Room Box.—(See page 1.) 


tive cities of the Union, an application has 
already been made by the a controll- 
ing the entire system of the city for perfect 
freedom in operating its cars by the electric 
current taken from the overhead wire. If 
the West End Railroad of Boston gets the 
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Fic. 3.—Tue Evectric SigNAt Mre, Co.’s PoLtice REcErvinc APPARATUS. 


There are to-day over 40 cities having a | 
population of over 50,000, and the general | 
| world will have endorsed the practicability 


tendency of the people is toward the cities. 
Since it is in the cities that the street car 


exerts its influence, surely it must be true | 
that in keeping with its gradual tendency | 
I} 
venture to predict that within the next de- | this promised application. 


must the street car systems be improved. 


right, and it certainly looks as if they would, 
then the largest street railway system of the 


and the perfection of the electric system. 
Wonderful as have been the achievements 

of science in the present century, there seems 

to be nothing which will be comparable with 


terious force which map has yet brought 
within his powers is to be applied in a com- 
mon commercial way in every street of our 
great cities. 

Every man throughout the country en- 
gaged in the street railroad business feels the 
tremendous impulse which this application 
is giving to his business, and it does not be- 
come any party to rashly predict a dismal 
failure. 

In the words of one of America’s greatest 
philosophers, Emerson, ‘‘ Our duty is plainly 
not to throw ourselves across the’track, not 
to block improvement, not to sit still until 
we are stone, but to watch the uprise of suc- 
cessive mornings and to conspire with the 
new works of new days.” 


- nm""—_- or 
“The Waste of Competition.” 


Under the above heading Mr. Erastus 
Wiman, the well-known financier, and a 
gentleman well known in electrical circles, 
where he has large interests, has issued what 
he calls a ‘‘ skit,” in which appear the fol- 
lowing striking sentiments : 

Does any one suppose that petroleum 
would be as cheap as it is to-day if the Stand- 
ard Oil Company had not existed? This 
vast monopoly has been most persistently 
abused, but it has done more to help the 
world toward a cheap and safe artificial 
light, and thus done more for mankind than 
all the contributions of its detractors com- 
bined. The early and wide distribution of 
American petroleum throughout the civilized 
upiverse, the perfect safety of an article 
which in less careful hands might have been 
most dangerous, the infinite variety of uses 
to which its product has been devoted, and 
above all, their cheapness, are testimonies 
to the beneficial success of the greatest of 
combinations in one of the chiefest essentials 
of existence. In the matter of transporta- 
tion of petroleum through the facility of 
pipe lines, conveying by the law of gravity 
the raw material from the point of produc- 
tion to the point of manufacture and distri- 
bution, a saving has been effected of stu- 
pendous proportions for the eventual benefit 
of the public. Far more has, in this new 
mode of freighting, been achieved by com- 
bination than was ever possible to compe- 
tition. For the expenditure of the 30,000,000 
necessary to provide these pipe lines would 
have been out of the range of possibilities 
for a score of competitors. The more the 
competitors, the less the likelihood of such 
a beneficent result. 

But not alone in petroleum are the bene 
fiis of combination in the matter of price 
and quality seen. The range of advantage 
is surprisingly large, as admirably shown in 
a series of striking comparisons by my friend 
Mr. Frank B. Thurber, before the State 
Senate Committee on Trusts, and more fully 
amplified in his philosophic speech before 
the Merchants’ Association at their recent 
banquet in Boston. The position of Mr. 
Thurber on this matter of industrial com- 
binations, is a most significant indication of 
the oscillation of the pendulum of thought 
on this subject. He was the spirited and 
successful leader of the anti-monopoly move- 
ment in the Empire State, and was then just 
as sincere as he is now in his thoughtful and 
intelligent appreciation of the necessities of 
combination for the good of the people, as 
for those more directly concerned. 

No one should belittle the dangers of mon- 
opoly. But it is just as unwise to forget the 
evils of rampant and unsafe competition. 
What is the remedy as between the two evils ? 
Perhaps some mode of safely providing for 
about one-third of the community would 
meet the bill. It would certainly pay two- 
thirds of the traders of the land to board and 
lodge the remaining one-third, if they would 
simply get out of business and cease to an- 
noy and impoverish by expensive compe- 
tition. If one-third of the railways, one- 
third of the manufacturers and one-third of 
the stores and offices were to cease to do bus- 
iness to-morrow, the other two-thirds could 
better afford to keep the parties concerned at 
the best hotels in the land, and let them go 
to the theatre every night, than to stand the 
terrible expense which undue and inju- 
dicious competition now creates. In the end 
the public pay for all these extraordinary 
expenses incident to competition. One way 
or another the obligations must be met. 
Failure, loss and disaster may come and do 
come to individuals in the meantime ; but in 
the great balancing up of a series of years 
the accounts are all squared in the clearing 
house of the purse of the public. It must 
be so, or business would come to a standstil] ; 
but meantime, is it not a problem that calls 
for reform, this unlicensed, expensive and 
disastrous saturnalia of competition ? 

It would not be surprising if the writer of 
these lines should be metaphorically hung, 
drawn and quartered for presuming to crowd 
so much heresy into a space so shert ; but 
he will have the gratification of knowing 
that not a few thinking men agree with him 
in thus giving expression to what in the 
minds of a vast number of people must be a 
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A Universal Dead-Beat Galvanometer. 

The instrument, which was specially de- 
signed for physiological researches, is gen- 
erally similar to Weidemann’s form of tan- 
cent galvanometer ; by an easy alteration it 
can be made suitable for ballistic measure- 
ments. 

On a base of wood is fixed a graduated 
bar, set on edge. The base rests on three 
feet, two of which are levelling screws, the 
line joining them being perpendicular to the 
bar, so that the galvanometer can be at once 
set up in position by placing these two screws 
in the line of the magnetic meridian. On 
the bar slide two slotted pieces, each of 
which carries a coil of wire; these can be 
readily exchanged for others, according to 
the nature of the measurements to be made. 
The wooden cores on which the coils are 

ound are hollow out on one side into semi- 
spherical cavities. 

From the base rise two columns, right and 
ft of the bar, carrying a cross-piece on 
vhich rests the closed cylindrical box con- 
‘ining the magnet, mirror, and damping 
rrangements ; this case is capable of being 
otated as a whole in the hole in the cross- 
jiece, in which it rests. The rod carrying 
he mirror and magnet is suspended by a 
ibre passing through a tube fixed on the top 
if the box ; the magnet is at the lower end 
\f the rod, and is shaped like a horse-shoe. 
he rod passes down through a tube forming 
. prolongation of the box, and having a 
crew thread cut on its lower end, so that 
jampers of copper and brass, and of various 
forms, may be screwed on, enclosing the 
nagnet. The suspension tube carries a di- 
ecting magnet ; if this be removed, the in- 
strument becomes a simple tangent galva- 
nometer. The galvanometer can be rendered 
estatic by placing a second horse-shoe mag- 
net just under the mirror, on the rod carrying 
the latter and the lower magnet. Or the 
vhole magnetic system may be replaced by 
in ordinary mirror with small magnets, as 
n Thomson's usual form. The readings 
may be taken either with a spot of light or 
vith a telescope. 





~_>e— 
Storage Batteries for Yachts. 

The storage battery is constantly extending 
its field of usefulness. The following latest 
idvices from the Gibson storage battery are 
of interest : 

Letter from the chief engineer of Gen. 





Brown’s yacht ‘‘ Ballymena,” dated St. 
Augustine, Fla., April 22d, 1889: ‘‘It 


vives me pleasure to say that your battery is 
improving all the time. In proof of this I 
will say that I have not charged it since the 
Sth of this month, and still have enough on 
hand for several nights ; of course we have 
not used all the lights, but have used from 
four to six lamps until ten o'clock every 
night during that time. The battery is 
certainly the best one for yachts ever in use. 
We have had some very rough weather on 
our last cruise, and it never failed to work, 
even when it was impossible to get lights 
from the dynamo. Another good feature is, 
no matter how much we roll, we have never 
spilled any of the acid, which has been the 
trouble with several yachts we have met on 
our cruise. Mr. Brown has spoken very 
highly of your battery to several yacht- 
owners. I examined the cells two weeks 
ago, and put about one gill of water in each 
cell.” f ; 

Letter from engineer in charge in New 
Orleans, dated Aprjl 21st, 1889: ‘‘ The car 
was run all day, making 57 miles 120 stops, 
and to-day being Sunday, we had more or 
less passengers aboard. We carried almost 
all of the stockholders of the Horse Car Co., 
and they one and all want electricity. 

The battery in Gen. Brown’s yacht has 
been in use for several months, with no at- 
tention from the Gibson Co. since it was in- 
stalled. 2 

The battery in New Orleans is operated on 
a street car with the most flattering results. 
The run of 57 miles mentioned was made 
on a single charge. 


* * The chamber of commerce of Wheel- 
ing, W. Va., was recently entertained by a 
lecture on the electric motor and its uses and 
applications, by Mr. H. C. Spaulding, man- 
ager of the motor department of the Thom- 
son-Houston Company. 














Chicago, I11,.—The Franklin Electric Com- 


Chicago, Ill.—A certificate to record the in- 


pany, Chicago ; capital, $5,000 ; incorpora- | crease of the capital stock of the Sun Elec- 
tors, E. E. Flora, Philo R. Hoy, Edward | tric Light Company of Chicago to $250,000 


J. Tooze. 


Milwaukee, Wis. — Wisconsin Electric | 


Company, of Milwaukee; capital stock, | 
$10,000 ; incorporators, Thos. R. Mercein, | 
Bradley G. Schley and H. F. Boggis. | 


Chicago, I1l.—The Chicago Matrix Ma- | 
chine Company at Chicago ; capital, $1,000 ; 
to manufacture matrix-making machines ; 
incorporators, R. B. Springer, G. W. Brin- 
kerhoff and P. H. Gunckel. | 
| 





Pana, Ill.— Pana Electric Light Company, 
at Pana ; capital stock, $10,000 ; to construct 
and operate an electric light plant ; incor- 
porators, A. B. Corman, L. Schlierbach, | 
and 





Robert Johns, William H. Newcomb, 
George V. Purcell. 





= 
Fie. 4.—PaTROLMAN’s Box.—INCANDESCENT LAMP ABOVE THE 


DIAL. 


Rutlard, Vt.—The Marble City Electric 
Light Company ; for the purpose of lighting 
buildings and the streets of the village. The 
capital stock of the company is $50,000, 
divided into 2,000 shares of $25 each. The 
incorporators are C. Parmenter, Charles A. 
Gale, W. B. Thrall. 


Chicago, Ill.—The Illinois Anglo-Ameri- 
can Storage Battery Company, Chicago ; 
capital, $500,000 ; to manufacture batteries, 
electric motors, illuminating apparatus for 
vehicles and buildings for supplying electric 
power, manufactories, implements and sup- 
plies ; incorporators, J. B. Long. A. C. 
Boles, Lewis Shissler. 
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has been filed. 


Milwaukee, Wis —The Keelyn Electrical 
Company, of Milwaukee, capital, $1,000 ; 
incorporators, James E. Keelyn, Edward 
Fitch and William D. Van Dyke. 


Harrodsburg, Ky.— The Harrodsburg 
Electric Light and Power Company has been 
incorporated by Geo. Bohon, Robert C. 
Nuckols, L. D. Cardwell and others for 
electric lighting purposes. Capital stock, 
$25,000. 


Lynchburg, Va.—Dr. E. H. Murrell, of 
Washington, D. C., representing the Bowen 
Electric and Traction Company, is endeavor- 
ing to organize a company to build an elec- 
tric light plant, electric street railway and 
telegraph and tele- 
phone lines. 


Abingdon, Va.— 
The Abingdon Wa- 
ter Works Company 
has been chartered 
with T. P. Trigg, 
president, to build 
and operate an elec- 
tric light plant and 
water and gas 
works. Thecapital 
stock is not to be 


less than $20,000 
nor more than 
$100,000. 


San Francisco, 
Cal.—The Keith 
Electric Company 
has been incorporated, with Montgomery 
Godley, Nicholas T. Romaine, George 
W. Osborn, James R. Pickens and Sid- 
ney M. Smith as directors. Capital stock, 
$1,000,000, divided into 10,000 shares. 


Seneca, Kansas.—The Seneca Electric 
Light and Power Company, of Seneca, Kan., 
incorporated for the purpose of generating 
and supplying electricity for electric light 
and power. Capital stock, $30,000. Direc- 
tors: Milton B. Smyth, 8S. K. Linscott, 
Sidney Hayden, John Q. Myers, of Holton, 
and C. E. Pemick, of Topeka 


Kansas City, Mo.—The Reed Springs and 
Kansas City Rail- 
.. 
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road Company; pur- 
pose of constructing 
Z and operating rail- 
road from the Han- 
nibal and St. Joseph, 
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sent 


Chicago, Milwaukee 





and St. Paul and 
Wabash Western de- 
pots to Reed Springs; 





taut 


the capital stock of 





























- 


— 


the company is $40, - 
000, divided into 
400 shares ; the di- 
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rectors are G. J. 
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District. 

Wilmington, Del.—The Griggs Electric 
Air Signal Company, recently authorized by 
the legislature with a capital stock of $100,- 
000 and the privilege to increase the same to 
$1,000,000, is organized by electing the fol- 
lowing board of directors: A. C. Griggs, 
General James H. Wilson, Colonel H. A. 
DuPont, S. N. Trump, Horace Gause, A. S. 
Elliott, Huxley Harvey. The board elected 
the following officers: President, General 
James H. Wilson ; vice-president, Horace 
Gause ; secretary and treasurer, A. S. Elliott; 
general manager, A. C. Griggs ; superinten- 
dent, Howard L. Pile. ° 
~_- 

* * The Massachusetts street railway com- 
mittee recently gave a hearing on the petition 
of A. L. Huntingdon and others, for incor- 
poration as the Salem and Peabody Electric 
Street Railway Company, the road to be 
built according to the plans, methods and 
inventions of John A. Enos, whereby the cars 
are suspended from an overhead girder upon 
which wheels run. 
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Reed, J. D. Swan, 
W. N. Ewing, Sam- 
uel Hardwicke, 
George P. Swan, J. A. Hayes and M. C. 
Nixon ; the line will be operated by steam, 
electrical or other force that may be decided 
upon, 


Kansas City, Mo.—Robert Gillham, M. C. 
Gillham, E. R. Gill and W. W. Alexander 
incorporated the Gillham-Alexander Electric 
Manufacturing Company with a capital 
stock of $300,000. The company is organ- 
ized for the purpose of manufacturing elec- 
trical apparatus under patents granted W. W. 
Alexander, consisting of automatic electric 
railway signals and switches, automatic elec- 
tric light switches, electric mechanical locks, 
automatic electric fire and police patrol sig- 
nals, submarine and surface torpedo system, 
silent telegraph apparatus, etc. The capital 
stock is fully paid up. Of the $300,000 one- 
sixth, or $50,000, is in cash and the balance, 
or $250,000, represents the value of the pat- 
ents. Robert Gillham is president, W. W. 


Alexander, vice-president; M. C. Gillham 
secretary and treasurer; and E. R. Gill, 
superintendent. 


ian 
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Bryan, 0.—The Fountain City Electric 
Light Company, of Bryan, Ohio, capital 
stock, $30,000. 

Camden, N, J.—The Self-Storage Electric 
Light and Power Company has filed articles 
for the increase of the capital stock to $600,- 
000. 


Natick, Mass.—The Natick Electric Com- 
pany, of Natick; capital stock, $40,000 ; 
David F. Fisk, president; H. W. True, 
treasurer ; the same and H. H. Whitney, 
directors. 


San Francisco, Cal.—The Keith Electrical 
Company ; capital stock, $10,000 ; directors, 
Montgomery Nicholas, T. Romaine, George 
W. Osborn, James R. Pickens and Sidney 
M. Smith. 


Chicago, Ill —Winn Boiler Compound and 
Manufacturing Company ; capital, $100,000 ; 
to manufacture boiler compounds, lubricat- 
ing oils, and sell engineer’s supplies ; incor- 
porators, R. B. Bailey, D. R. Booger, James 
Kincade. 


Chicago, Ill —The Osborne Steam Heat- 
ing Company, at Chicago ; capital stock, 
$20,000 ; to manufacture and operate ap- 
pliances for heating, power, lighting and 
other purposes; incorporators, Jesse Cox, 
Gideon F. Lanaghen and Eugene F. Os- 
borne. 


Chicago, I1l.—The Turner Brass Works at 
Chicago; capital stock, $7,000; for the 
manufacture of specialties in brass, German 
silver and iron, and for plating and the 
manufacture of castings ; incorporators, E, 
S. Turner, G. McNellis and W. D. Wash- 
burn. 


Fall River, Mass.—A corporation to be 
known as the Carr Metal Company is being 
formed at Fall River, with a capital stock 
of $50,000, to manufacture an alloy of zinc 
and mercury for battery purposes. The 
company will begin operations at once. 
They have already received orders amount- 
ing to several thousand dollars. 


Spokane Falls, W. T.—The Washington 
and Idaho Telegraph Company has incor- 
ated. The line will run from Hope, Idaho, 
through the Chloride mining district, tak- 
ing in Iceville, Gray’s Landing, Marshall, 
Webber and Chloride. They expect to be 
open for business by April 22. Capital stock, 
$50,000. The officers and owners are John 
Stone, J. H. R. Allen and E. B. Spencer 


Bar Harbor, Me —The Consolidated Elec- 
trical Association of Maine has been organ- 
ized for the purpose of doing general elec- 
trical business all over the State. The associ- 
ation succeeded to the business of the Elec- 
trical Accumulator Company. The office is 
in the Mount Desert Block, Bar Harbor, and 
its officers are as follows: President, George 
H. Grant; treasurer, H. W. Ladd ; electri- 
cian and manager, Luther A. Leach. 


New York.—The certificate of incorpora- 
tion of the Edison General Electric Com- 
pany was filed in the county clerk’s office 
April 24th. Its objects are to manufacture, 
purchase, and sell electrical machinery. The 
capital is $12,000,000, and the company 
paid the State as a tax $15,000, probably the 
largest amount ever paid for this purpose. 
The company’s term of existence is 50 years, 
and its principal office will be in New York 
City. There are to be branches in Schenec- 
tady, Albany, Brooklyn, Buffalo and other 
cities. The trustees are Joseph 8. Decker, 
W. A. Williams, Edward Edes, William 8. 
Perry, Otto Lowengard, Henry E. Lord, C. 
A. Spofford, Leonard R. Kidder, Henry N. 
Curtis, and Cornelius E. Eckerson, of this 
city, and James B. Williams, of Stamford, 
Conn. 
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Tt leks as if the price of copper would 
have to come down. 











New York City is having light again for 
a period of ten days. Why not for ten 
years, if for ten days? 





Our esteemed contemporary the Electrical 
Engineer of London, calls attention to the 
fact that the importation of American electric 





light apparatus ‘‘ continues to increase in 
rapidity and importance.” Not such a bad 
thing from an American standpoint. 





The first thing our far-seeing Board of 
Electrical Control did after cutting down the 
electric light wires was to order them back 
again ! 





There are rumors afloat of a new alter- 
nating current motor which requires but one 
circuit and starts under load. Well, well, 
what next ? 





The underground question is being dis- 
cussed in England with a ponderosity which 
if it lacks something of the spice of the con- 
troversy in the American press still should 
bring forth good fruit. 





One of the new electric industries which it | 


is claimed will make a good showing at the | 


Paris Exposition is tanning by electricity. 
Not only is the operation performed in one- 
thirtieth of the time previously required, but 
the quality of the leather is said to be also 
improved. 





The next caplet meeting of the Electric 
Club (Thursday evening, May 23d) will be 
addressed by Mr. Erastus Wiman, of this 
city, ove of the leading members of the Club, 
a gentleman who takes a lively interest in 
progressive electrical work. Mr. Wiman’s 
topic is entitled ‘‘ Electrical Possibilities as 
Viewed by a Business Man,” and the mem- 
bers of the Club are assured of an intellect- 
ual and highly interesting and valuable ad- 
dress. 





Messrs. Frank F. Lovell & Co., of this 
city, have in press, and will issue about May 
18, a little book of about 150 pages, entitled 
“A. B. C. of Electricity,” by Wm. H. 
Meadowcroft. This work has for its object 
the explanation in simple language of the 
general outline of electrical science, includ- 
ing electric light and power, and is designed 
for the instruction of young people and the 
general public who do not understand the 
technicalities of electrical matters. 





Our valued contemporary, The Electrician, 
London, refers to the reason why American 
exhibits at the Paris Exposition will make a 
good showing as ‘‘ an extravagant preference 
which appears to have been shown to rival 
exhibits from the other side of the Atlantic.” 
We are inclined to differ on that point, and 
attribute the size and undoubted excellence 
of the American exbibits to the push and 
enterprise which has taken proper advantage 
of the opportunities offered. 





The telephone amalgamation in England, 
of which we made recent mention, has re- 
ceived a severe check through the refusal of 
the Postmaster General to consent to the 
plan. It seems that the English Govern- 
ment still entertains the idea that some day it 
may wish to buy up the telephone systems, 
and therefore it does not care to grant any 
privileges which may ephance their value. 
This policy is one that can scarcely receive 
approval on this side of the water. 





A new application of the phonograph is 
going to worry the physicians who make 
specialties of coughs, heart beating, etc. As 
all coughs have some distinctive features, 
as ‘‘ barking,” ‘‘ dry,” ‘‘ moist,” ‘‘ hacking,” 
etc., these may be recorded on the instru- 
ment. The physician prescribes, and imme- 
diately after his departure the remedy or 
number of the prescription is confided to 
the instrument, which thus becomes a com- 
bined manual and family doctor—illustrated. 
The baby sneezes in it, the doctor prescribes. 
Next time baby sneezes mamma turns to 
the instrument and turns out the remedy. 
There’s millions in it ! and each year it will 
become more and more valuable through its 
stored up yet readily reached information. 





DECISION 1N RELATION TO THE 
TERM ‘‘ MANUFACTURE.” 

At Harrisburg, Pa., Judge Simonton, in 
an opinion handed down, May 6, decides 
that the Western Union Telegraph Com- 
pany has no right to remove its case to the 
Circuit Court of the United States. He 
holds that the suit is brought to enforce a 
forfeiture for the violation of State laws ; 
it is not a suitof a civil nature. He there- 
fore retains jurisdiction of the case. In the 
case of the electric light companies, Judge 
Simonton decides they are not manufactur- 
ing corporations, and therefore are not ex- 
empt from taxation. He holds that the | 
term ‘manufacturing ” cannot properly be | 
applied to any corporation which does not 
produce material substances. He says elec- 
tricity is not a material substance, neither is | 
the electric light a material substance. In | 
this opinion Judge Simonton declares that | 
the act of 1879, imposing a tax upon capital | 
stock, is constitutional. 








THE PLACE OF ELECTRICITY 
AMONG THE INDUSTRIES 
OF THE WORLD. 

In this busy age of ours it is not often that 
men stop in the eager pursuit of gain to 
calmly gaze.at the state of the industry in 
which they are engaged, nor to speculate 
upon its claim to a given place among the 
important vocations of mankind; yet to do 
so is not without profit. 

The application of electricity to the wants 
of man has gained a prominence never before 
equalled by any agency, for rapidity of 
growth and for amount of capital invested, 
because of the simple reason that at last it 
has enabled man to do that for which he has 
been striving ever since the world began ; 
namely, to do work, without loss of time, at 
a distance from the place where energy is 
expended. The success of the telegraph, 
the submarine cable, the telephone, the elec- 
tric light and the electric motor depends 
alone upon the practical annihilation of time 
and space. 

The earlier applications of electricity have 
already reached a point where their growth 
from month to month or even from year to 
year is not more striking than in some other 
large industries ; the same.is true of the tele- 
phone and the submarine cable, and no sur- 
prising rate of growth in these industries 
may be leoked for until some great advance 
in the state of the art is made. 

Not so, however, in the application of 
electricity to illumination and transmission 
of power ; two industries, one of which had 
its birth just prior to the preseot decade, and 
the other (electric power) a few years later. 
The electric light, foreshadowed at the be- 
ginning of the present century, and the elec- 
tric motor, about a generation later, began 
to attract attention in industrial circles about 
1879. The growth of these two industries 
since that time, hampered alike by conserv- 
atism and ill-founded enthusiasm, has been 
the marvel of industrial progress. 

From the year 1880, the number of cen- 
tral stations and isolated plants doubled 
regularly every year until 1885, when there 
was a falling off caused by the fact that the 
more easily acquired business had been se- 
cured. This diminution in the number of 
new plants put in operation contiuued stead- 
ily, and during the year 1888 the increase in 
the number of plants was only slightly more 
than 50 per cent. of the total number prior to 
thattime. During the last half of that year 
the increase was less than 15 per cent. From 
statistics compiled so far this year, it is prob- 
able that the increase during the year 1889 
will not be over ten per cent. of the total 
number prior to that time. 

This falling off is by nu means indicative 
of a decrease in the growth of the industry. 
The territory pre-empted by early companies 
is steadily filling up with new apparatus and 
lamps at a rate far in excess of the number 
ef new companies formed. No reliable fig- 
ures can be obtained at the present writing 
to show what is the ratio between the growth 
of the electric light, measured in machine 
capacity, and in station increase. From data 
we have collected on this subject, we are led 
to believe that the true growth of 1889 will 
| be not far from 25 per cent., and that the 

nearly 6,000 central stations anc isolated 
| plants in this country will be increased in 
| number not far from ten per cent. during the 
| current year. 

The department of electric distribution of 
power isa more difficult subject on which to 
make figures. The fact that there are very 
few purely electric power stations in this 
country makes it almost impossible to collect 

| data as to the aggregate horse power of the 
stationary electro-motors now in use. The 
department of electric street car propulsion 
is one in regard to which we have definite 
knowledge. At the beginning of the present 
year there were no less than 53 street rail- 
| ways in operation using electricity exclusive- 
ly as amotive power, and having an aggre- 
gate of about 300 miles of single track, and 
having nearly 400 motor cars. Nearly the 
same number of miles of track and cars were 
under process of construction at thattime, and 
itis probable that the close of the present 
year will see the electric street railway in- 
dustry more than doubled. 








The size of the industry may be summar- 
ized in the following figures: There are at 
present 6,000 central stations and isolated 
plants using 245,000 arc lamps and 2,700,000 
incandescent lamps, and having 500,000 
horse-power engine capacity ; and the 400 
electric railways have a motor capacity of 
11,000 horse-power. 

The increase of these industries together 
with electric welding, the electric transmis 
sion of handwriting and many other inven- 
tions that are rapidly claiming public atten- 
tion, are bringing into prominence subjects 
such as the legal rights and relations of ser- 
vice companies and their relations to insur- 
ance interests, which were not even thought 
of a few years ago. The necessity of or- 
ganization for the purpose of discussing 
these questions as well as technical subjects, 
has swelled the ranks of such bodies as The 
National Electric Light Association, the Ed- 
ison Electric Light Association and the 
American Society of Electrical Engineers, 
all three of which institutions are showing 
great prosperity. The Electric Club of 
New York has not only furnished the social 
ground on which the electrical fraternity of 
the metropolis meets, but has started the 
movement which has resulted in electric 
clubs in all the large cities of the country. 
Electrical questions are constantly being 
discussed in the transactions of such organ- 
izations as the Franklin Institute, the Ameri- 
can Society for the Advancement of Science, 
the Society of Arts, Boston, the American 
Societies of Civil, Mechanical and Mining 
Engineers. The application of electricity 
in some form or other is one of the foremost 
questions in the minds of the engineering 
fraternity. 





THE ELEUTRICAL FRAUD—WHO 
YET FINDS MANY BELIEVERS 

The schemes of electrical swindlers are 
numerous, but the primary battery business 
numbers among its victims perhaps more 
dupes than any of the others. 

When a schemer talks to one who doesn't 
know an ohm from an electrical contact, the 
poor bewildered listener is made to believe 
that just as much energy can be developed 
with an ounce of acid and a pound of ziue 
as can be manifested by consuming half a 
ton of coal, and that the lamp he is looking 
at is really a much more brilliant light than 
one produced by steam and dynamo power, 
which we Know as a 16 candle lamp. 

One startling statement the schemer makes 
is that he can produce the light in every 
house at the same price as is paid now for 
gas—but he has no time to put up an instal- 
lation. He puts up the talk, and the dupe 
puts up the money, receiving one share of 
stock for each dollar he comes to the center 
with. 

A Review contributor ran across one of 
these representative electrical fakirs in 
Chicago recently, and what he learned is 
given for the benefit and amusement of our 
readers. 

The interviewer was told by the assistant, 
in the absence of the principal, that the in- 
ventor would size up the questioner’s gas 
bill for a year, put as many electric lights in 
as there were burners, and charge the 
amount of his gas bill, payable weekly, 
without costing the consumer one cent for 
construction. 

‘* Please take my order. 
have them in ?” 

And this Gammon, of the firm of Quirk, 
Gammon & Snap, was good enough to in- 
form the querist thac the firm had already 
5,000 orders on hand now, and the date 
would be indefinite; but the stock was 
booming, and if the party desired any stock 
now was the time to buy, because to-morrow 
it would be advanced to $1.50 per share. 

And although, in answer to the desire of 
the investigator to be referred to a living 
plant, the dear philanthropist informed him, 
that ‘‘ We have so many orders from large 
business houses that we have not been able 
to get to work on residences,” and as he 
could not remember any of these ‘‘ large 
business houses,” he mentioned a plant in a 
hotel which upon further investigation proved 
to have been run a little, is not runnivg now 
and will not run again. 

References were given to the ‘‘large 
stores” of two merchants whose places of 
business are not found in the Chicago City 
directory. It is needless to say that this 
schemer does not require the assistance of 
experts, except so far as they take stock in 
the capital of the company, which is half a 
million of dollars for an equa] number of 
shares. 


When can you 
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OUR BOSTON LETTER. 


Dining with the Beacon Society.—At the 
regular monthly dinner of the Beacon So- 
ciety, given at Parker's on Saturday evening, 
April 27th, there were present as guests, Mr. 
F. 5. Hastings, of New York, treasurer of 
the Edison gslectric Light Co.; Mr. C. A. 
Cottin, vice-president of the Thomson-Hous- 
ton Electric Co.; Mr. W. J. Jeuks, electri- 
cian of the Edison Co.; Mr. C. L. Edgar, 
veneral superintendent of the Edison Co., 
and many gentlemen prominent in law, 
politics and business. Mr. Charles A. Coffin 
was the first speaker and held the closest at- 
tention during an interesting address, in 
which the various modern applications of 
electricity were touched upon. Mr. W. J. 
Jenks was the next speaker, and gave some 
valuable facts and figures deduced from his 
experience with the Edison Co.; Mr. C. L. 
Edgar followed with some statements as to 
the development of the electrical business, 
and invited all present to visit the local 
E lison station. Mr. W. W. Gooch, counsel 
for the Edison [lluminating Co., made a 
witty speech, and was followed by Mr. F. 8. 
Hastings, who gave a brief history of elec- 
trical invention and discovery from the very 
beginnings down to the present time. The 
speakers were listened to with closest atten- 
tion, and it was evident the members of the 
Beacon Society appreciated the opportunity 
of having such interesting addresses by so 
distinguished speakers. 

Overhead System Allowed.— The aldermen 
at their meeting on Wednesday, as a com- 
mittee of the whole, reported an order, 
which was adopted, granting permission to 
the West End R. R. to establish, construct, 
maintain and use the overhead single trolley 
system of motive power in the operation of 
its cars in the streets and squares where its 
tracks are now located and to make such 
surface and underground alterations as may 
be necessary. The order also provides that 
all work of construction, the kind and qual- 
ity of material used and the height of poles 
shall be satisfactory to the superintendent of 
streets and committee on paving. The poles 
shall be cylindrical in shape and painted 
before erected, and shall be removed on 
order of the Board of Aldermen on 60 days’ 
notice. No poles shall he erected until a 
plan showing their proposed location has 
been filed by the company in the office of the 
superintendent of streets and approved by 
the committee on paving. The order shall 
be null and void unless the same be accepted 
by the West End R. R. Company within 30 
days of its passage. 

Before the Providence Commercial Club.— 
‘* Electricity as a Motive Power” was dis- 
cussed at the last meeting of the Commercial 
Club of Providence, and among the speakers 
were Dr. Louis Duncan, Captain Eugene 
Griffin and Mr. William Bracken. 

The Hoosac Tunnel Lights.—Probably no 
other installation of electric lights in the 
country has been attended with such difficul 
ties as that put into the Hoosac Tunnel by 
the Westinghouse Company. Not only 
were dampness and complicated conditions 
of the atmosphere to be dealt with, but also 
the mechanical difficulties, from the very 
nature of the conditions and the frequent 
passage of both express and freight trains, 
were to be overcome. Since the completion 
of the plant, which was installed by the 
Thomas Marr Construction Company, Mr. 
Edward Davis, electrician for the company, 
has been engaged in improving it here 
and there and overcoming obstacles, until 
now it is satisfactorily lighted its entire 
length, and passengers can clearly see the 
construction work. 

Short Locals of Interest.— Messrs. Spauld- 
ing & Buck have installed during the past 
week a 50 light plant at the Temple Hotel 
on Washington street, using the Continental 
dynamo, for which they are the New Eng 
land agents. They have also put in a small 
Edison plant for Charles Wyman on Water 
street, and sold a two horse-power Eddy 
motor to the Kendall Newspaper Company, 
of Manchester, N. H. Mr. i C. Spauld- 
ing, the genial and popular manager of the 
Thomson-Houston stationary motor depart- 
ment, entertained the West Newton Book 
Club with an exhaustive address on elec- 
tricity, illustrated. with apparatus and draw- 
ings, on Thursday evening. Messrs. Claflin 
& Kimball, New England agents of the 
Mather Company, have just installed a 50 
light Mather plant for the Wyman Paper 
Mills at Westminster. Mass. Messrs Paine 
& Francis are doing the wiring work for the 
125 light Edison plant on the new French 
cable steamer ‘‘ Pouyer Quertier,” and will 
also install the 1,000 light Edison plant at 
the new B. & A. railroad station at Spring- 
field, Mass. 

Concerning the Overhead Grant.—The le- 
gality of the order passed by the Board of 





Aldermen granting the West End Street 
Railway Company the right to use the over- 
head electric system is being considered by 
the law department of the city The mayor 
will probably not sign the order until the 
law department has given a favorable an- 
swer as to its legality. At the meeting of 
the Common Council Thursday evening, the 
following resolution was presented by Coun- 
cilman E. P. Barry, of Ward 15: 

Resolved, That the Common Council deem 
that the action of the Board of Aldermen in 
granting exclusive rights to the West End 
railroad in the construction of the overhead 
system of electric wires for railways in this 
city is against public policy, a dangerous 
precedent, and can but result in intricate and 
alarming contests between the city of Boston 
and the West End Railroad Company. 

The order was assigned to the next meet- 


ing. 

The Electric Club.—The regular meeting 
of the Electric Club will be held at the 
rooms, 7 Park street, at 8 o’clock this even- 
ing. 7. Wee 

Boston, May 6, 1889. 





OUR CHICAGO LETTER. 


Electrical Incorporations.— 1 have bcen 
asked if | was not a little severe upon elec- 
trical enterprises, in a late communication to 
the Review, and I answer, emphatically, no. 
What I was severe on, and like Jack Bunsby, 
‘* wot I says | sticks to.” was bogus, fraudu- 
lent; misnamed electzical. corporations, that 
are conceived in iniquity, born of sin, die 
an ignominious death and are forgotten, or 
having managed to live until some tender 
foot has dropped what he has in the so-called 
enterprise, bursts its bubble existence, and 
** the other fellow has de experience.” That 
class of enterprises needs to be hung on the 
horns of the moon, or pasted on the front 
gate post, or tacked to the city garbage carts, 
everywhere, that he who runs may fread 
while he holds his nose. 

Time will cure all this. In the early days 
of any new branch of industry the popula- 
tion of floating swindlers, ever on the alert 
for a snap, grasps atthe new situation, 
knowing that the dear public is its oyster. 

Now, the exposition of that class of frauds 
cannot, in my opinion, be too complete, tow 
often repeated for the good of those genuine 
werthy enterprises, where men of ability and 
integrity put their money and brains and 
shoulders to the wheel, openly and fairly 
advertise their wares, and carry on an intel- 
ligent, legitimate business, with a reputation 
at stake for probity and fair dealing. That 
class is a widely different one from the class 
to which the *‘ electrical speculator ” belongs. 

Storage Battery Company.— Messrs. J. B. 
Long, A. C. Bales and Louis Schissler are 
the incorporators of a new battery company 
just organized at Chicago, with a capital of 
$500,000 for the manufacture of batteries, 
motors, illuminating apparatus for vehicles 
and buildings, and supplying electric power, 
implements and supplies. 

Matrix Machine Company.—The Chicago 
company has been incorporated with a capi- 
tal of $1,000,000, by E. B. Springer, G. M. 
Brinckerhoff and P. H. Gunckel. 

Very Easy to Do.—To find fault is certain- 
ly easier than to be mistaken. They had a 
funny episode at one of our first hotels on 
the evening of the Centennial exhibit. A 
guest wanted to use the telephone and it 
wouldn’t ring. He made some lurid biblical 
extracts and reported it to the clerk. Clerk 
tried it, and the next song on the programme 
was a duet of much the same religious char- 
acter as before, with a chorus of something 
or other telephone girl. Another clerk came 
to the rescue, and a dance followed with a 
breakdown chorus of blankety blank lazy 
hello girl. Somebody peeked behind the 
bell, pulled out the plug that Johnny— 
all telephone boys are Johnny here—had 
put there when he went to the fireworks 
show, and the hello girl took her turn at 
making a racket with ‘‘ any man who rings, 
and rings, and rings, and never answers 
when a body speaks.” Johnny is enjoying 
a vacation now. 

Magnetic Attraction.—The club members, 
since the vacation of the old quarters, are 
‘* scattered like.” But at almost any hour 
of the day, the magnetism of the new house 
draws a lot of them in, and they stand 
round in the kalsomine, and chips, and 
plaster, and glory in advance over the good 
time coming, which will shortly be here. 
The next regular meeting will be held in 
the new house. 

Electro-Matrix Row.—There is trouble 
among the elctro-matrix people. A company 
is just being formed here, and there is an 
older organization in Minneapolis. The 
Chicago company is to have $1,000,000 capi- 
tal, and its projectors are E. B. Springer, of 
Chicago ; . M. Brinkerhoff, of Massa- 
chusetts, and C. L. Redfield, of Minneapolis, 
the latter of whom was employed by the 
original company to make the drawings for 
the original patent application. Mr. Redfield 
claims that he was the principal inventor, 
and was promised a large slice of the stock 
which he has never received. The company, 
he says, is filing applications for patents, 
leaving him out in the cold, or as he says, 





‘frozen out,” and he, having plenty of 
money to back his efforts, will contest the 
validity of the old company’s claims, and 
will commence the manufacture of machines 
as soon as he can obtain his patents. C. 
Wright Davidson, secretary and treasurer of 
the original company, denies all Redfield’s 
claims. 

Telephone.—The telephone question is 
just a trifle different this week. Distribute 
the paragraph I asked saved and keep this in 


place of it. 

An Active ae Man.—Mr. George 
Cutter, whose branching out for himself I 
noticed a short time ago, has up to date sold 
over half a million feet of simplex wire, 
gained 12 pounds avoirdupois, played two 
games of pool and stuck Dr. Mason for the 
cigars. George is hustling. 

“*Help Me, Cassius ! ’’—In the City Coun- 
cil meeting of the 22d, resolutions were 
adopted urging the legislature to pass an 
act which will give to this city and other 
muncipalities power to regulate the charges 
of gas and telephone companies. C. ©. H. 

Chicago, May 4, ’89. 





OUR LETTER FROM THE SOUTH. 


Electric Lighting.—The Board of Regents 
of the State Lunatic Asylum at Columbia, 
S. C., have let contract for the erection of 


an electric light plant to the D. A. Tomp- 
kins Company, of Charlotte, N. C., at 
$2,900 


The Fort Wayne Electric Light Company 
will put in an incandescent plant at once at 
Jackson, Miss. 

Electric Railways.—The Raleigh (N. C.) 
Steel Railway Company has decided on the 
adoption of electricity. 

The Americus (Ga.) Street Railway Com- 
pany has been organized, with John B. 
Felder, president; W. B. Harrold, vice- 
president, and W. E. Murphy, secretary ; to 
build an electric railroad eight miles long. 
Capital stock of the company is $50,000. 

The Vicksburg (Miss.) Steel Railway Com- 
pany has decided to operate the road by 
electric motors, and are negotiating for 
them. 

The Fort Worth Loan and Construction 
Company, of Fort Worth, has bought the 
Gainesville (Texas) Street Railway, and will 
extend it to 10 miles in length and change to 
electric power. This company has also pur- 
chased the San Antonio street car line, and 
will operate it by electricity. 

The East Atlanta (Ga.) Land and Improve- 
ment Company is now building the electric 
street car line. It will be over two miles 
long, Thomson-Houston system. 

Electric Train Signaling.—Rev. B. Cade, 
a Baptist minister of Raleigh, N. C., is the 
inventor of a system for despatching and 
handling running cars by telegraph. The 
system will be exhibited soon. 

The Texarkana Gas and Electric Light 
Company, at Texarkana, Ark., capital stock, 
$200,000, has been chartered. They have 
purchased the electric light plant from the 
ice company of Texarkana for $30,000, and 
the works of the gas company, and will con- 
solidate them. 

A company is being organized to erect an 
electric light plant at South Pittsburg, Tenn. 

An electric light plant is to be erected in 
Pulaski City, Va. 

The Winchester, Va., Gas Company will 
put in an are and incandescent electric light 
plant. 

The Piedmont, Va., Electric Light and 
Power Company, capital stock $20,000, has 
been chartered. 

The Schuyler Electric Light Company, 
Alexandria, Va., offered to furnish an elec- 
tric light plant, capacity 60 are and 100 in- 
candescent lights, for $14,000. 

J. B. darrett & Co. are the parties asking 
for franchise to build an electric light plant 
and electrical railroad at Wytheville, Va. 

Charleston, 8S. C., May 1. E. A. O. 


—_-—_——. 
Julien Accumulator Put to a Novel Use. 

Not even the impressive and dignified 
Centennial civic parade could escape the 
push and enterprise of the electrician. 

In looking at the floats, many of which 
contained complete plants in operation, 
people wondered ‘‘ what made the wheels go 
round ”—answer, the storage battery. On 
the first float of this character was noticed 
the announcement that the machinery was 
operated by an electric motor obtaining cur- 
rent from the Julien storage batteries. Thirty 
of these accumulators operating a two horse 
power motor, ran a complete chocolate manu- 
factory the entire day. 

—_——_6oo——" 

—— Judge Wallace, of San Francisco, has 
denied the ‘application of the Electric Im- 
provement Company for an injunction 
against Chief of Police Crowley to restrain 
him from interfering with the company in 
erecting poles in the streets of that city. 








PERSONAL. 

Mr. W.C. Hayes, of the National Carbon: 
Company, Cleveland, was an attendant on 
the Centennial festivities in this city, accom- 
panying his father, ex-President Hayes. 

Prof. Henry A. Rowland, the distinguished 
Professor of Physics of Johns - Hopkins 
University, was a New York visitor the 
past week, and met several of his electrical 
friends at the Centennial ball. 

Mr. E. G. Main, formerly with thesecretary 
of the National Telephone Exchange Associ- 
ation, will in future represent the National 
Galvanic Battery Company, with head- 
quarters at 18 Cort andt street, New York. 

Gen. O. E. Madden, president of the Em- 
pire City Electric Company, is regaining his 
health at Atlantic City. A very severe cold 
coupled with overwork compelled the Gen- 
eral to take a complete rest for a few weeks. 

Prof. E. P. Roberts, Professor of Elec- 
trical Engineering at Cornell University, is 
to enter the employ of the Brush Electric 
Company, of Cleveland. The electric de- 
partment will loose a valuable electrical 
worker with his departure. 

Dr. Leonard Paget, electrician and chem- 
ist, formerly assistant professor of applied 
electricity in Kings College, England, has 
associated himself with Mr. C. J. Kintner, 
under the firm name of Paget & Kintner. 
They propose acting as electrical and chem- 
ical experts, both in the patent office and 
courts, and the rendering of opinions upon 
all matters of such nature. 

Hon. John C. English, of the Bridgeport 
Electric Light Company, of the New Eng- 
land Electric Supply Company and several 
other electrical companies of Connecticut, 
was a New York visitor last week. Mr. 
English is a brother of Col. James English, 
and both are progressive and energetic young 
men, wide-awake to the developments con- 
stantly being made in the electrical in- 
dustry. 

Captain W. L. Candee, N. G.S.N. Y., 
23d Regiment, sails on the *‘ La Gascogne ” 
for the Paris Exposition, Saturday of this 
week, at 1.30 Pp. M., and will be absent about 
six weeks. Captain Candce is the well- 
known treasurer and manager of the Okonite 
Company, and will look after the foreign 
interests of this prominent wire manufac- 
turing company while abroad. 

Mr. Geo. A. Hamilton, for many years 
chief electrician of the Western Union 
Telegraph Company, resigned the first of 
May to accept a responsible position with 
the Western Electric Company, New York. 
Mr. Hamilton is noted for his careful, con- 
scientious and reliable electrical work, and 
the Western Electric has greatly strengthened 
its staff of bright young men in securing the 
services of Mr. Hamilton. 
emo — 

The Erie Telephone Company. 

The following is the treasurer’s report of 
the Erie Telegraph and Telephone Company, 
giving statement of earnings, expenses and 
construction for the year ending March 31st, 
1889 : 





EARNINGS. 


> 
: 
ee 


BeSLEz 


BEROMOMMO........-cecccceess 
Extra Territorial and Toll.. 51 
Messen; 
Miscellaneous.... .......... 8 
Telegraph Commissions... . 


SLEESE 


$677,839 48 





General Expense 
Instrument Rental... . 
I 


iSkeSeeeeoouse $442,950 40 


Se a eee $234,880 08 
39,063 21 


— $195,816 87 


Maintenance 


Net earnin; 
Construction (for the year). ..... 


Earnings above all disbursements 








Number subscribers added........ ..... 7 
Total connected March 31, 1889.... ..... 11,315 


Statement of assets and liabilities March 
81st, 1889 : 














ASSETS. 
Licenses. .... $2,342,965 97 
OO” ee esses 2,850,000 00 
Treasury .. 200,000 00 
Supplies on Hand. ... ... 36,080 96 
Suspense Account.... 12,112 30 
A its Receivable... 55,881 00 
Construction... ..... .... 529,989 33 
Ect pictcvece” § —dene0s 30,060 52 $5,557,090 08 
LIABILITIES. 
Capi is cain enenyues $5,000,000 00 
Accounts Payable 17,018 70 
Surplus... 336 03 
it and Loss 446,735 35 $5,557,090 08 


Cuas. J. Guippen, Treasurer. 
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«*, The Camden, N. J., Fire Commis- 
sioners have granted permission to the Singer 
Telegraph Company to connect their system 
of fire alarm signals with the instruments of 
the city. 


«*, The Centennial decorations of the 
Review building, 13 Park Row, were equal 
to any in the vicinity, and were put up by 
Mr. F. B. Coleman, the efficient engineer of 
the building. 


«*, The legislatures in Kansas, Texas, 
Ohio, Minnesota and Dakota, have adjourned 
without passing any telephone legislation. 
The legislatures will not convene again until 
1891, with the possible exception of Ohio, 
which may meet next year. 


x, The employés of the American Elec- 
trical Works, Providence, have formed the 
Electrical Beneficial Association, to pay sick 
benefits. Its officers are Mark Evans, 
president ; James H. Sweeney, secretary ; 
A. H. Thornton, treasurer. These associa- 
tions are very commendable. 


a, A. F. McGrew, the electrician of the 
San Francisco Underground Conduit Electric 
Light, Telegraph and Telephone Company 
has applied to the Board of Supervisors for 
a franchise to lay underground conduits for 
the conveyance of electric light, telegraph 
and telephone wires in that city. 


y*, The Governor and Council of Maine 
have assessed the following taxes against the 
telegraph and telephone companies of the 
State, the rate being 244 per cent.: New 
England Telegraph and Telephone, $1,600 ; 
Maine Telephone, $1,875; Western Union, 
$3,000 ; Great Northwestern, Toronto, On- 
tario, $125; Eastern, $450; International, 
$1,375. 


x», The Senate of Missouri has defeated 
Dempsey’s telephone bill by a vote of 11 to 
18. The bill passed the House some time 
ago and had excited considerable interest 
since that time, as those interested had been 
watching eagerly to see what the Senate 
would do in regard to the measure. It fixed 
the telephone charges in cities of 100,000 and 
more at $4 per month, and in cities of less 
than 100,000 at $3 a month. It was a very 
proper bill—to defeat. 


y*, At a special meeting of the stock- 
holders of the Empire and Bay State Tele- 
graph Company, held at No. 34 Broadway, 
New York, the following directors were 
elected : Wendell Goodwin, Eugene Durnin, 
James A. G. Beales, John Byrne, William 
Walworth, William H. Hurst, Joseph Leavy, 
N. J. Newman, George H. Wirth, H. B. 
Sloven, James J. Phelan. At a subsequent 
meeting of the board of directors the follow - 
ing officers were chosen : President, Wendell 
Goodwin ; vice-president, James J. Phelan ; 
treasurer, James A. G. Beales ; secretary, 

reorge H. Wirth. 


x, The longest telephone wire in the city, 
says the St. Louis Post-Despatch, is now be- 
ing put up over the line of the new water 
conduit by the fire alarm and telephone line- 
men in the employ of the city. It will be 10 
miles long. At present there is a direct wire 
three miles long stretching from the Water 
Commissioner’s office in the City Hall to the 
water works in North St. Louis. From that 
point to the Chain of Rocks the distance is 
seven miles. The men are now engaged 
planting 300 poles and stretching the wires 
over them, As it will be three years before 


the conduit is finished arrangements have 
been made toenable the Water Commissioner 
to communicate with any part of the line. 
To do this, movable telephone houses, some- 
thing like the old patrol box, will be carried 
along as the work progresses. 





The Electrical Fraternity and the 
Centennial Celebration. 


There were a number of out of town elec- 
trical people in attendance on the Centen- 
nial festivities in New York last week, and 
a number of well known members of the 
Electric Club were present at the great Cen- 
tennial ball. Among the latter were Mr. E. 
T. Gilliland, Capt. Henry Erben, U. 8. N., 
John C. Tomlinson, C. H. Barney, Lieut. 
F. W. Toppan, U. 8S. N., J. J. Carty, F. Z. 
Maguire, C. H. Jackson, J. P. McQuaide, 
Dr. 8. 8S. Wheeler, D. L. Gibbens, Joseph 
Howard, Jr., Grosvenor P. Lowrey, Col. 
W. L. Strong, C. Selden, E. N. Dickerson. 

Mr. Tomlinson and Capt. Erben were 
members of the committee of 200 who had 
charge of the entire three days celebration. 
The former as secretary of the Army and 
Military Committee,and the latter as the rep- 
resentative of the U.S. Navy onthe Navy 
Committee, have devoted a great deal of time 
and work to the cause. Capt. Erben wasone 
of the committee{that went down on theU. 
S. cruiser ‘‘ Desvatch” to meet and welcome 
President Harrison, the commander of the 
‘‘Despatch” being Capt. W. 8. Cowles, U. 8S. 
N., a popular member of the Electric Club. 
Mr. Tomlinson was one of the committee of 
four selected to receive the President at the 
grand stand where he reviewed the parade. 
Mr. John W. Handren was one of the guard 
of honor from the foot of Wall street to the 
Equitable building. It will be seen from 
the above that the electrical fraternity did its 
share in managing the celebration, which 
was, of course, a great success. 

Company B, 28d Regiment, under com- 
mand of Capt. Candee, treasurer of the 
Club, was applauded at many points along 
the line where electrical people were assem- 
bled. This was particularly noticeable as 
his command passed 13 Park Row, and also 
at 729 Broadway, where Mr. A. H. Patter- 
son and Mr. Cyrus O. Baker, Jr., and others 
gave the Captain and his splendid company 
a great ovation. Capt. Zalinski, U. 8. A., 
was on the staff of Gen. Schofield, and isa 
widely known member of the Club. 

At several points along the line of march 
electrical audiences were assembled. The 
view of the military parade from 13 Park 
Row was one of the best in the city, and the 
front offices of the REviEw, overlooking 
Broadway, were filled with a party of elec- 
trical ladies and gentlemen who enjoyed the 
magnificent spectacle from the beginning to 
theend. At 257 Fifth avenue the Metropolitan 
Phonograph Company put up a very large 
review stand, and handsomely entertained 
a great many of their friends, not forgetting 
to dispense an elaborate and satisfying lunch. 
The Western Union building on Broadway 
was a very popular point, also. 

The electric lighting of the dining room at 
the ball was most beautiful, and received 
the highest compliments from every one. 
It was done by the Edison Electric Ilumin- 
ating Company, and received the personal 
attention of the vice-president and general 
manager of the company, Mr. John I. Beggs. 

Broadway was temporarily lighted by the 
United States Illuminating Company, and 
our visitors saw a fairly well lighted thor- 
oughfare. 


——___ ome — 


Philadelphia Also Kicking. 


The subject of removing the poles and 
wires from the streets of the city came up 
for consideration before a sub-committee of 
the Committee of Councils on Law, Phila- 
delphia, to which had been referred the 
resolution offered in Select Council, ‘‘ Direct- 
ing the Director of Public Safety to notify 
the several telegraph, telephone and electric 
light companies to remove all the poles and 
wires from the streets in the built up portion 
of the city by the 1st day of October, 1889.” 

Representatives of the various companies 
were present and contended that it would be 
impossible to place the great number of 
wires underground in the limited time al- 
lowed by the ordinance, It was further 
claimed that underground systems had gen- 
erally been found impracticable. No action 
was reached by the committee, which ad- 
journed subject to the call of the chair- 
man. 





Electric Street Railways. 


Captain Eugene Griffin, general manager 
of the street railway department of the 
Thomson-Houston Company, read a paper 
on ‘Electric Street Railways” before the 
Society of Arts,in Boston. President Fran- 
cis A. Walker, of the Institute of Technol- 
ogy, presided, and there were present a large 
number of prominent electrical people. Cap- 
tain Griffin first showed the necessity for 
electric roads by carefully prepared statistics 
on the passenger traffic in Boston and New 
York, and after a few words of introduction, 
illustrated by blackboard drawings, roughly 
showing the course of the current in the 
overhead wire system, proceeded substan- 
tially as follows: 


The dynamo or generator and the motor 
are theoretically the same. If a steam en- 
gine be belted to an armature pulley and the 
armature pulley be made to revolve, a cur- 
rent of electricity is passed through the ma- 
chine, the armature is made to revolve, and 
by belting to the armature pulley, mechan- 
ical power is available. In this way one dy- 
namo will convert the mechanical power of 
the steam engine into electrical power, and 
the electrical power may be carried through 
the wires to the second dynamo, perhaps five 
miles away, where it is reconverted into me- 
chanical power, and so made available for 
any desired purpose. The second dynamo 
is called the motor, and differs from the first 
notin principle, but only in details which 
make it better suited for its special work. 
In this way we do away with the zinc fuel 
and come back to coal, except in those places 
where we are fortunate enough to have 
water power. 

A brief description of the dynamo or gen- 
erator and the motor is essential to a proper 
understanding of this subject. 

The modern dynamo-electric machine is 
simply an application on a larger scale of 
Professor Faraday’s discovery that if a wire 
be moved through the magnetic field of a 
permanent electro-magnet, a current of elec- 
tricity is produced in that wire. A dynamo 
machine consists of a pair of tield magnets, 
between whose poles or extremities revolves 
a soft iron rotating support, wound about 
with a series of coils of wire, in which the 
current is developed. The revolving body 
is called the armature. It is generally made 
to revolve by belting a steam engine to a 
pulley on the armature shaft. As each wire 
moves through the magnetic field of one 
pole of the magnet, the induced or generated 
current in the wire is in one direction ; as 
the wire moves through the field of the other 
magnet pole, the current is in the opposite 
direction. The current taken from the poles 
of the machine or generator, as it is usually 
called, would therefore be alternating, were 
it not for the device called a commutator. 
This consists of a copper cylinder on the arm- 
ature shaft, divided into asmany segments 
as there are separate coils of wire in the arm- 
ature, each segment insulated electrically 
from the others and connected with its own 
armature coil. This commutator revolves 
with the armature, and against it are pressed 
two copper brushes, as they are called, 
which do not revolve. These brushes are 
the current collectors, and when they are 
connected by a metallic wire five inches or 
10 miles long, so as to close the circuit, a di- 
rect current flows through this wire as long 
as the armature is made to revolve. With- 
out going into details it is sufficient to say 
that the brushes are so placed that as each 
segment of the commutator comes in contact 
with the brush, the induced current in the 
corresponding wire is flowing in a constant 
direction, so we have a direct instead of an 
alternating current. Asa matter of fact the 
armature is not made up of separate coils ; 
but the connections are so made with the 
commutator segments that we may theoret- 
ically regard the coils as separate. 

The motor is practically the same as the 
generator, except that the power applied is 
electrical energy and the power obtained is 
mechanical. The current coming from the 
generator goes to the brushes on the motor, 
thence to asegment of the commutator and 
so to the armature coils. The wire with a 
current flowing through it in a given direc- 
tion is repelled by one pole and attracted by 
the other. The powers of attraction and 
repulsion compel the armature to move, it 
revolves and we have mechanical energy. 
We gear the armature to the car axle and we 
have motion. 

There are two general methods of using 
electricity for the propulsion of street cars. 

1. The direct method, by conductors ex- 
tending from the dynamo along the track. 

2. The indirect method, by the use of 
storage batteries, secondary batteries or ac- 
cumulators. 

In the direct method the conductors may 
be overhead, underground or on the surface. 

In the conduit system the conductors are 
placed in a conduit between the rails or be- 
tween the tracks. The wires must be bare and 
yet must be thoroughly insulated from the 
ground—a condition very difficult to obtain 





under such circumstances. A slot about 
five-eighths of an inch wide gives access to 
the conductors by means of a contact plow, 
but, unfortunately, also permits the flow of 
water, slush, mud, etc., into the conduit. 
The present state of the art in this respect is 
illustrated by the conduit on Boylston street 
in front of this building. 

The overhead wire is suspended from poles 
by brackets or from cross-wires which “span 
the street between poles on either side. 
When the street is of sufficient width, poles 
are placed in the center of the street between 
the two tracks, with bracket arms carrying 
the conducting wires. These poles are placed 
about 125 feet apart, and from actual experi- 
ence are found to present little or no obstruc- 
tion to traftic. The wires may be single or 
double. When single wire is used, the rails 
are utilized for the return current. When 
two wires are used, one wire carries the out- 
going and one the return current. Contact 
is obtained with the wire by an over-running 
or an under-running trolley. The over- 
running trolley is a light carriage with one 
or more wheels resting on the wire. A flexi- 
ble conductor carries the current down to the 
car. The trolley is pulled along by the 
flexible conductor... The objections to the 
over-running trolley are that it is difficult to 
keep the trolley on the wire, it is difficult to 
replace the trolley when it comes off, and 
any automatic system of switching on to a 
turnout, branch or Y is impossible. The 
latter is such a serious objection that except 
in special cases the over-running trolley will 
never be used. In the under-running trolley 
a light arm of the requisite length is mounted 
on the top of the car, reaching up to the 
wire. A wheel on the end of the arm is 
pressed up against the wire by means ot 
springs at the other end, and the current is 
carried from the wheel down through the 
arm itself if made of meta) or through wires 
if the arm is made of wood. This arm is 
usually called the contact bar. The under- 
running trolley is automatic in its action at 
curves, turn-outs, etc., and follows the di- 
rection of the car. It turns on a swivel 
through the entire circle and moves through 
an arc of 90° in a vertical direction. 

In the storage system, a battery of about 
120 cells is carried on the car and the motors 
are driven by the current from this battery. 
The advantages of this system are : 

1. The cars can run on any track. 

2. No wires, either overhead or under- 
ground, are required. 

3. Each car is more independent than is 
the case in other systems. 

The disadvantages are : 

1. The extra weight of about two tons on 
each car. The power required to carry this 
dead weight in addition to that required to 
drive cars required by the other methods. 

2. The lack of efficiency in the batteries. 
The highest efficiency claimed is 82 per cent. 
The actual practical efficiency is stated by 
many authorities as about 70 per cent. 

3. Storagecarscannot be regularly operated 
on grades exceeding 5 per cent. or 6 per 
cent. The power required on grades make 
too great a demand on the batteries. 

4. The expense. The cost of two sets of 
batteries per car is about $3,000. 

5. The cost of maintenance. Batteries 
have not yet been made of sufficient dura- 
bility to be operated economically. 

There are four qualities which the electric 
motor must be shown to possess before it 
will be generally adopted for street car work. 
These are efticiency, economy, durability 
and reliability. 

1. As to efficiency : The steam engine is 
not an efficient machine. If we can utilize 
15 per cent. of the units of energy stored in 
the coal we are fortunate. In other words, 
we must expect a loss of 85 per cent. of the 
heat units in converting the other 15 per cent. 
into mechanical power. 

The dynamo electric machine, on the other 
hand, possesses a high degree of efficiency. 
No good generator runs below 92 per cent. 
efficiency. The loss in the line depends 
upon the amount of copper used in_propor- 
tion to the current to be carried. The size 
of the conductor is generally calculated for 
a loss of 10 per cent. The efficiency of the 
motor under favorable circumstances has 
been shown to be but little below the gen- 
erator; in actual tests running as high as 
911g per cent. In practice it would not 
probably be taken higher than 35 per cent. 
Starting then with 100 h. p. in the steam en- 
gine we lose 8 per cent. in the dynamo in 


converting the mechanical into electrical 
energy. The output of the generator is then 
92h. p. In the line we lose 10 per cent. and 


deliver 82.8 h. p. to the motor. Here we 
lose 15 per cent. and on the final reconver- 
sion into mechanical energy on the car we 
have 70.4 h. p. out of the original 100 h. p. 
By no other known method could this power 
be transported to such a distance with so 
little loss. 

2. Economy: This is perhaps a quality 
which appeals more directly to the railway 
official than any other. What will it cost ? 
An electric railway connects Omaha with 
Council Bluffs across the new bridge. I am 
creditably informed that to run 20 cars per 
day they consume five tons of slack for 
which they pay $1.14 per ton. This is 284¢ 
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cents per day for fuel. These cars are 
scheduled at 15 miles per hour, and the 
average daily mileage per car is over 100 
miles. Where natural gas or water is avail- 
able, fuel may be even cheaper. On many 
different roads from numerous measure- 
ments it has been found that where the 
grades are slight the power required aver- 
ages from five to eight horse-power per car. 
The consumption of fuel varies from three 
to six pounds of coal per horse-power accord- 
ing to the style of engine and its more or 
less economical operation. Of coursea road 
operating only one or two cars would show 
abnormal results in every way, and these 
averages are only true of roads operating a 
number of cars—10 or more. The wear and 
tear on the generating plant does not exceed 
three per cent. The depreciation on line 
work does not exceed or even equal 10 per 
cent. The depreciation on car equipment 
has been variously estimated at from 10 to 
20 per cent. 

On some roads, under very favorable con- 
ditions, the cost of renewals and repairs to 
electrical apparatus has been but little below 
one dollar per day per car in actual opera- 
tion. On other roads, under very favorable 
conditions, the cost of maintenance has been 
less than 25 cents per day per car. 

A mean of the reports obtained from 11 
roads in actual operation under different 
conditions shows a daily cost of operation of 
less than $2.50 per car, not including drivers 
and conductors. Experience has shown 
that it is well within limits to put the saving 
of electric over horse-power at 25 per cent. 
In some cases a saving of 50 per cent. has 
been shown. The secretary of the Des 
Moines Broad Gauge Railway Company, 
under date of January 3, 1889, writes as fol- 
lows: ‘‘ The receipts from four cars electri- 
cally are four times more than five cars by 
horses.” 

8. Durability: The Washington road has 
been in operation for over six months. They 
now have seven motor cars and seven tow 
cars. The latter are double deck cars on 
which 160 fares have been collected on one 
trip. These cars are hauled around sharp 
curves and up a five -per cent. grade by two 
10 horse-power motors. While the track 
was new it settled. A car left the track, 
and while it was being pried back one of the 
motors was injured mechanically. With 
this exception not a single armature or field 
has been burned, and the gears show but 
trifling signs of wear. The road has oper- 
ated without any repair shop, and practi- 
cally without any repairs up to the present 
time. 

At Lynn, Mass., a single car has been in 
daily operation since November 19th of last 
year. It runs 93 miles per day, and the 1.7 
miles of track contains 11 curves and numer- 
ous grades ranging up to a maximum of 12 
per cent. The durability of the electrical 
apparatus under such unusual conditions 
has been remarkable. 

4. Reliability: On the Lynn road, above 
referred to, the single car has made its daily 
trips with but very few departures from the 
schedule. On one occasion the car axle 
broke, due to a flaw in the metal. On 
another occasion the belt slipped from the 
engine at the power station. Since the 
middle of February not a scheduled trip has 
been lost from any cause whatever, nor has 
the car failed to run on time. No one can 
look at the daily record of this car under 
conditions which would prevent horse car 
work, and doubt the reliability of electrical 
apparatus. On the Cambridge line of the 
West End road the conditions are unusually 
bad. During the month ending April 19th, 
the schedule called for 5,912 round car trips. 
Of these the electrical cars failed to make 
just four trips. 

As the railway employés become more 
familiar with electrical apparatus and learn 
more of the details of handling the cars, 
accidents, mishaps and lost trips will grow 
fewer and fewer; but the records above 
referred to suffice to prove the reliability of 
the electric motor. 

Storage battery cars are in operation on 
one road in the United States—the Fourth 
avenue line in New York City. Conduits 
have been built in several places. In San 
Jose, Cal., and in Denver, Col., they were 
complete failures. In Allegheny City, Pa., 
the conduit has operated with considerable 
success. In Boston it has not beena marked 
success, There are at the present time over 
100 roads in operation or under contract 
where the overhead wire system is to be em- 
ployed. From this we may infer that the 
storage battery and conduit are yet in an 
experimental stage, while the overhead wire 
is a pronounced and demonstrated success. 
What the future of storage batteries and 
conduits may be no one can tell, but we all 
hope that the difficulties encountered may 
be overcome, as the storage system is un- 
questionably the ideal system. 

The objections cont urged against the 
overhead wires are : 

1. They are dangerous, as they carry 
death dealing currents. 

2. They are eyesores. 

8. The poles obstruct the street. 

4. They are in the way in case of fires. 

Now the railway wire should not be con- 





founded with other electric wires. Arc and 
incandescent wires, telegraph and telephone 
wires, have simply to carry the current from 
the point where it is generated to the point 
where it is to be used, and so far as this pur- 
pose is concerned a may be above ground 
or underground. The railway wire, on the 
other hand, must have current taken from it 
every differential of an inch from one end to 
the other. The wire must be bare that 
the trolley wheel may be in constant con- 
tact. To put this wire underground and 
to keep it properly insulated is a very diffi- 
cult problem from burying the other wires. 
The railway wire cannot be considered in 
the same category with other electric wires. 
Now, asto danger. For railway work we 
use a constant — and the 
cars and motors are pla between the two 
conductors on the multiple arc system. One 
conductor, the overhead wire, runs out from 
one pole of the generator ; the other conduc- 
tor, the rail, runs out from the other pole of 
the generator. An electrical connection be- 
tween these two conductors completes the 
circuit, and the current flows through the 
connecting material, whatever it may be. 
If it be the motors on a car, then the cars 
move ; if it be a man, he receives a shock. 

Each connecting material, be it car, man, 
wire, or whatsoever, receives a current of 
electricity which is absolutely and always 
determined by Ohms law that the current is 
equal to the electro-motive force or pressure 
divided by the resistance. The electro-motive 
force is always 500 volts. . With several cars 
in operation, the amperes of current in the 
overhead system near the generator may run 
as high as 180, but each car takes its own 
proportion according to its resistance. The 
average resistance cf a man is 4,000 ohms. 
If he places himself in the circuit he will re- 
ceive a current which is measured in am- 
peres by dividing 500 by 4,000, or, in other 
words, a 500 volt current can only drive 4 
of an ampere through the average human 
body. It would not make a particle of dif- 
ference to the man whether the overhead 
wire he touched was carrying a current of 1 
ampere, or 180 amperes or 180,000 amperes. 
The effect in his case would be thesame ; he 
would receive 144 of an ampere. Were this 
not true, then the whole multiple arc theory 
would be false, and electric railways, as at 
pee operated, would be impossibilities. 

t would then make no difference as to dan- 
ger whether one or a million cars were in 
operation on the line. 

To make this matter plain to those unfa- 
miliar with electrical terms, we may suppose 
the overhead wire to be a large pipe or main 
through which a pump (the generator) 
is eae | water. The rails, electricall 
connected, as another large pipe aeons 
which the water is to be forced back to the 
station. Suppose the diameter of these 
mains is 12 inches. If they are closed at the 
outer ends we may fill the overhead main, 
but after that ne water can flow until we 
connect the two pipes. Now we will put 
in a one inch pipe connecting the upper 
main with the lower main, say 1,000 feet 
from the pump or generator. A certain 
amount of water will flow through the con- 
necting pipe, which amount depends upon 
its size—one inch—and upon the pressure of 
the water in the upper main. From the 
generator to the one inch connecting pipe the 
same amount of water flows in the upper 
main as flows down through the connection, 
no more and no less. Beyond the connect- 
ing pipe, no water is flowing in the upper 
main. 

Now we will put in a second connecting 
pipe 1,000 feet beyond the first. For the 
tirst thousand feet we have twice as much 
water flowing as before, half of it goes down 
through the first pipe. It is the same with 
— additional connecting pipe we put in 
until we reach the capacity of the upper 
main or the capacity of the generator to 
force water through it. By increasing the 
pressure, we know that we could force more 
water through the one inch connecting pipe, 
but so long as the pressure remains the 
same, the quantity flowing through the inch 
pipe will be the same, whether the upper 
main be 12 inches, 12 feet or 1,000 feet in 
diameter. 

The analogy to electric railway work is 
close. Electricity takes the place of the 
water and the connecting pipes are electric 
cars, or it may be some unfortunate man 
placed where he ought not to be. He is 
only an inch pipe, however, and the pres- 
sure (500 volts) can only drive so much elec- 
tricity through him. 

The current for railway work has been 
fixed at 500 volts, as this is well within the 
safe limits. A shock from 500 volts is un- 
pleasant but not dangerous. No man, 
women or child has ever been killed or even 
seriously injured by a 500 volt current. The 
United States Senate had this question before 
them last summer. After a thorough in- 
vestigation the District Committee unani- 
mously reported that a 500 volt current is 
not dangerous. If there was any real ques- 
tion of its being dai ‘ous we would use 
400 volts or 300 volts. The objection to this, 
however, is that by reducing the voltage we 
must correspondingly increase the quantity 
in order to retain the same horse power, and 





an increase in quantity (amperes) means an 
increase in the size of the overhead wires, 
which is objectionable. The danger limit 
with the electric current is probably about 
1,000 to 1,200 volts. 

The poles cannot obstruct the street, as 
they are inside the curb. They are just as 
much of an obstruction to the sidewalk as 
lamp posts and awning posts are; no more 
and no less. If the sidewalks be narrow 
and permission can be obtained from the 
property owners, hooks or eye-bolts may be 
— on the buildings, > cross wires 
astened to these and the poles done away 
with entirely. 

Every overhead wire is objectionable to 
the fire commissioners ;_ the railway wire is 
less objectionable than any other, because 
there is but one wire and this wire is in the 
middle of the street away from the build- 


ngs. 

Tt the single overhead working conductor 
is insufficient to carry the current necessary 
to operate the cars, it must be reinforced by 
feeder wires. These feeder wires may be 
insulated and may be placed underground. 
The overhead wire may be divided into 
sections of three, four, six or 1,000 feet in 
length. At the ends of each section a cut- 
out or switch may be placed on the pole like 
afire alarm box, so that in case of fire the 
current may be cut out of the section or 
sections in the vicinity of the fire. The fire- 
men would then have no difficulty in hand- 
ling the wires, which in any event are easily 
cut by pliers with insulated handle. As lad- 
ders are usually raised parallel to the face 
of the building, rather than across the street, 
and as the cross wires are 125 feet apart, it 
would bea very rare thing that the railway 
wires would be found to interfere at all with 
the operations of the Fire Department. As 
Prof. Thomson pertinently remarked to the 
insurance representative : [t will not be long 
before you will be taking power from these 
wires to put out your fires. It will not be 
long before we have electric 
engines. 


harles J. Van Depoele and Leo Daft were 
the pioneers in the modern electric railway 
work in this country. 

The first roads were built in 1884-5. The 
new motive power was, however, viewed 
with suspicion, and progress was slow until 
the Richmond road was built by the Sprague 
Company in 1887-8. This road did much 
to popularize electric motors. The rapidity 
with which the horse is now going is shown 
by the growth of the railway business of the 
Thomson-Houston Electric Company, one of 
the several companies working in this field. 
In the spring of 1888 this company purchased 
the patents of the Van Depoele Electric Com- 
pany, of Chicago, At that time there were 
some 14 roads operating under the Van De- 

oele electric system. The first Thomson- 
Reasten car was started at Crescent Beach, 
Mass., July 4, 1888. On the ist of April, 
1889, in less than nine months, there were 
18 roads with 104 motor cars in operation, 
and 33 roads with 210 motor cars under con- 
tract. The Americans are essentially a fast 
ple. We live fast, and, unfortunately, 
we die fast. But as long as we do live we 
go. Any time-saving device is gladly wel- 
comed, and at once becomes popular. The 
limit of speed with horse cars is about eight 
miles per hour. With electricity the only 
limit is what we may fix asa safe speed. If 
horse cars are delayed, there is little or no 
chance of making up lost time. The re- 
verse is true of electricity. With electricity 
we have rapid transit, and we can obtain it 
in a very simple and not too expensive way. 
Electric motor cars do not smoke or give off 
noxious gases, or make disagreeable noises. 
It is not necessary to run them in the air or 
under the ground, though they would run 
wellin either position. They are safe, clean, 
fast and reliable. They do not keep the 
street in an unclean and unhealthy con- 
dition. They do not take up as much of 
the street as do horse cars, for they have no 
horses. They are brilliantly lighted at night. 

All of these qualities appeal to the public, 
and the verdict everywhere is favorable to 
electricity. The United States Senate and 
House of Representatives in reporting on a 
proposed extension of the Washington road, 
oa: “It is undoubtedly the best electric 
railway in the United States, and beyond 
comparison superior to any horse railway.” 

To obtain these advantages the public 
must aid the railways. The rails must be of 
sufficient weight and of such form as to best 
carry the increased weight and stand the in- 
creased speed. Some form of girder rail 
weighing not less than 45 pounds to the yard 
is best suited to this work. The rail must 
be so placed as to be easily kept clean, and 
for this purpose should be slightly elevated 
above the surface of the street. 

On the part of the railway companies, 
while the first cost is great, they can look 
forward to reduced operating expenses, a 
greater car mileage per day, and a great in- 
crease of traffic. Electricity has undoubt- 
edly come to a 

At the close of the lecture the subject was 
thrown open to diseussion, and many inter- 
esting points were brought out by the ques- 
tions asked the lecturer, which were in every 
case clearly and unhesitatingly answered. 


motor fire 








.... Guatemala is connecting her eastern 
coast with a cable telegraph system. 


.... A new police signal system has just 
been introduced at Fall River, Mass., costing 
from $10,000 to $15,000. 

.... The policecommissioners and Mayor 
Haynes, of Newark, N. J., are busily em- 
ployed in trying to discover which of the 
numerous police telegraph, telephone and 
patrol systems offered for use in Newark is 
best adapted to the needs of the city. 

...- The International Printing Telegraph 
Company, handling the invention of Mr. J. 
H. Linville, of Philadelphia, is reported to 
have sunk a pile of money and is now bank- 
rupt. This was one of those inventions that 
the daily press made so much of, but the 
technical press never saw anything of much 
practical merit in the scheme. 

.... The plant of the Mutual District 
Messenger Company at Newport, R. I., was 
sold at sheriff's sale last week to satisfy an 
execution made upon it by John Waters for 
a note held by him of $&00. The plant was 
bought by Mr. Waters for $500. The com- 
pany, which was organized in 1885 with a 
capital of $25,000, was then reorganized 
under the name of the Newport District 
Messenger Company and the following offi- 
cers elected : President, John Waters ; sec- 
retary, George A. Pritchard ; treasurer, 
Angus McCloud ; board of directors, W. 8. 
Stratford, J. J. Carry, Frank Morgan, Simon 
Davis, George A. Pritchard. The company 
will be in thorough condition in about 30 
days. 

.... The Sheriff of Franklin County had 
a big contract on hand recently. He received 
a writ of attachment, issued from the 
Superior Court of Cincinnati, that involded 
more than the ordinary run of attachment 
suits. It was in a suit brought by Edward 
Hart, receiver of the American Rapid Tele- 
graph Company, for the collection of the sum 
of $225,000 and interest from April 13th last, 
from the United Lines Telegraph Company. 
The latter company owns lines of telegraph 
extending from the Ohio line, near Eaton, 
through Eaton, Columbus, Newark and 
Coshocton to Steubenville, and thence to 
Pittsburgh. The attachment is made on all 
the property of the company in sight, in- 
cluding the poles, wires, office effects, instru- 
ments, etc. The line of wires pass through 
this entire country from one end to the 
other, east and west. This made the service 
of the writ quite a laborious and intricate 
job, as the Sheriff was obliged to go over the 
county to find the exact number of poles, 
miles of wire, instruments, batteries, etc., 
within his bailiwick, and take charge of all 
the loose and portable property he found. 

.... A pleasant-faced, rather stout, man 
stood at the corner of Fulton street and 
Broadway recently loooking steadily up at 
the net work of wires overhead, says the Mail 
and Express. Their bewildering webs seemed 
to fascinate him. Although dressed very 
nicely his appearance was not quite that of a 
native of New York. His color, too, seemed 
too fresh and healthy for a metropolitan 
worker. When he had stood looking up- 
ward for about 10 minutes one of those 
rather previous young New Yorkers who are 
always ready to accost astranger walked up, 
and evidently taking him for a country man, 
began to explain the uses of the wires and 
the general contention existing in relation 
thereto. The young man was well informed 
ind talked glibly about Mayor Grant, the 
Subway Commissioners and most freely 
about Jay Gould. The bright, blue eyes of 
the elder man began to take on a wearied 
air, but he listened patiently, just a suspicion 
of a smile lurking around the corners of his 
mouth. Finally the fresh young man was 
talked out, al, nodding to the stranger, 
walked away. Then the man that had been 
taken for a countryman, gaping at metro- 
politan wonders, resumed his examination 
of the wires. He was Mr. W. C. Humstone, 
the general superintendent of the Western 
Union Telegraph Company. 
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* * Surveys are being made in Augusta 
of a prospective electric street railway. 


* * Beverly, Mass., is talking of establish- 
ing an electric power company, to benefit 
the large manufacturing interests of the 
town. 


* * The electric cars used on the Naum- 
keag road at Salem, Mass., last year have 
been replaced by eight new cars for this 
season’s travel. 


* * Mr. John H. Withington has recently 
bought out the electrical supply business in 
Lawrence, Mass., formerly carried on by 
Mr. A. 8S. Bunker. 


* * The new street railroad at Ann Arbor, 
Michigan, is to be constructed by July 1st, 
and will use horse-power until they can get 
a storage battery motor. 


* * Bids have been advertised for, by a 
local committee, for putting in an electric 
motor to operate the draw of the New Bed- 
ford and Fairhaven bridge. 


** The Union Railroad Company of 
Providence has petitioned the city council to 
operate its cars upon the several tracks with- 
in the city by electric storage batteries and 
motors. 

* * The Americus, Ga., Street Railway 
Company has been organized with Jno. B. 
Felder, president; W. B. Harrold, vice- 
president, and W. E. Murphy, secretary, to 
build an electric railroad eight miles long. 
The capital stock of the company is $50,000. 


* * During the last week the Sprague 
Railway at Atlantic City was started, and 
the operation of the road on the trial trip of 
the cars was perfectly successful, and the 
cars ran over the entire distance of the road 
at a speed exceeding 15 miles an hour towing 
another car behind them. : 


* * Ata special meeting of the Town coun- 
cil of Bristol, R. I., held Wednesday evening, 
it was voted that the clerk notify the electric 
light company that the council would like to 
meet the agent of said company relative to 
lighting the town by electricity, as per vote 
of town meeting on the evening of May 6th. 


* * The Thomson-Houston Electric Rail- 
way Company has closed negotiations with 
the Troy and Lansingburgh people for an 
electric railway from the Troy city line to 
Lansingburgh and from Lansingburgh to 
Waterford. The franchise and license have 
already been secured from the trustees of 
Lansingburgh. 


* * The Decatur (Ill.) Electric Company 
has commenced laying two miles of street 
railway track and will put in a plant to cost 
$100,000. Detroit and Louisville capitalists, 
itis said, are furnishing the money. The 
Citizens’ Company, operated by Decatur 
capital, will run their street cars by elec- 
tricity by July 4th. 

* * Another of these contracts is with the 
Wilkesbarre and West Side Railroad of 
Wilkesbarre, Pa. It will be remembered 
that the Wilkesbarre and Suburban Railway 
was one of the first to equip with electricity, 


and since this road has been put into opera- 
tion its success has been so great that its 
management have ordered additional number 
of cars. 


* * We understand from the Sprague 
Company that they have closed contracts 
during the past week with the Lindell Ave- 
nue Street Railway Company, of St. Louis, 
Mo. This contract calls for 10 cars of 30h. p. 
each, to be operated over five miles of track. 
The overhead system will be used and the 
line covers some of the most needed and 
principal streets of that city. The contract 
of this company with the Sprague Company 
calls for a complete equipment, including 
dynamos and full station equipment. 





* * The city of St. Joseph, Mo., was one 
of the first to adopt electricity upon its street 
railroads for motive power, and on its Union 
Passenger Railway demonstrated the mani- 
fold advantages of electric power for pro- 
pelling street cars. After this railroad had 
been running some time, another railway in 
this city, the Wyatt Park line, installed a 


The Kester Dynamos and Motors. 

The Kester Electric Company, named 
after its inventor and electrician, is located at 
Terre Haute, Ind., and the machines manu- 
factured by the company have some pecu- 
liarities which it is claimed do not pertain to 
any other form of mofor or dynamo. It is 
for these reasons—the novelties and advan- 





complete equipment of electric cars, which 
have now been running about six months. 
The success of these two lines has been 
striking. They have become very popular 
with the citizens of St. Joseph on account of 
their speed, reliability and ease with. which 
they are kept under control, and land in the 


tages claimed—that the Review lays the 
Kester apparatus before its readers. 

Mr. J. F. Kester, the inventor, who is also 
the superintendent as well as electrician of 
the company, has devoted his attention to 
the dynamo-electric question for many years, 
striving to produce an armature which would 





vicinity of these roads has greatly increased 
in value, owing to their good service. There 
only remained two other railways in St. 
Joseph which had not yet adopted electric 
power, and these two railway companies, 
through their presidents, during the last 


week, have contracted with the Sprague 
Electric Railway and 


Motor Company, 


In the machine illustrated here- 


not burn. 
with, he feels that he has accomplished this 


desirable result. The machine is a four 
pole, open coil machine, and the only one on 
the market possessing the faculty of running 
without continually flashing or sparking at 
the brushes. It is absolutely a non-sparking 











Tue Kester Evectric Light AND POWER APPARATUS. 


which furnished the equipments for the other 


two St. Joseph roads for the entire equip- 
ment of their lines. This last order amounts 


to 20 cars over 10 miles of track. Since the | 


Union Passenger and Wyatt Park lines have 
been in operation, they have been so exten- 
sively patronized that each of these com- 
panies have ordered additional equipments 


of five and nine cars respectively. These | 
orders now make 44 electric cars which are | 


now in operation or have been ordered for 


the City of St. Joseph alone, with nearly 25 | 


miles of track. 








machine. By short circuiting opposite 
commutator bars, but two brushes are re- 
quired, and these are placed at an angle of 
90 degrees. A novel and ingenious brush 
|spring insures equal tension upon the 
| brushes. The constant potential motor is 
shunt-wound and thoroughly self-regulating. 
The speed of the constant current motors is 
governed by a novel regulator—a modified 
| form of ball governor, which closes the cir- 
cuit of a determined number of armature 





coils through a resistance which is embodied 
in the armature itself. The entire regulating 
apparatus for a five horse-power moto 
weighs less than three ounces. ¥ 

While somewhat resembling the Siemens 
drum armature in shape, the Kester arma- 
ture differs from it as much as the Siemens 
differs from the Gramme, the Brush or any 
other form of armature. 

The necessity for a heavy current for short 
time, which is always the accompaniment 
of starting machinery, is a severe test of the 
armature, and the burning out of that por- 
tion of the machine is not infrequent, while 
the same unfortunate result may befall a dy- 
namo which is accidentally short-circuited 
on the line, because of the sudden increase 
of current. But the Kester armatures have 
in a number of instances been brought to a 
dead standstill by overloading, with no other 
damage resulting except an increase of heat 
below what would be dangerous to the arm- 
ature, which was in every case uninjured. 
The company claims that it has never lost 
an armature by overheating. 

The coils in a neutral position are auto- 
matically taken out of the circuit. The re- 
sistance of the armature is over 700 times 
less than that of the shunt. The commer- 
cial efficiency of dynamo is 90 per cent., and 
thirteen 16 candle-power lamps are guaran- 
teed to the horse-power applied to the dy- 


namo pulley. 

The motor, even as small as three horse- 
power, is claimed to have an efficiency of 
over 90 per cent., and to regulate its speed 
within two per cent. 

Up to the present time the Kester Com- 
pany has confined itself to the incandescent 
lighting and power field, but has in contem- 
plation an advance into the broader domain 
of street railway. 

While some of the statements above seem 
at first startling, they are all guaranteed by 
the inventor, and by the company which is 
pushing the machines bearing his name. 

—— eome 





* * In the coming of summer is heralded 
by the large number of street railways which 
have decided to adopt electric’ ty upon their 
roads. During the Centennial week that has 
just past, a number of railway companies 
have signed contracts for complete electrical 
equipments, and it is interesting to note that 
among these is one of the largest and most 
important street railways in the important 
city cf St. Louis, Mo. 


* * A number of wealthy property own- 
ers of Long Branch have prepared a petition 
which will be presented to the Town Com- 
missioners and the Board of Freeholders, 
asking permission to construct and operate 
an electric railway from West End to Pleas- 
ure Bay and through the town. Among 
others interested are R. Percy Dobbins, Phil- 
adelphia; D. M. Hildreth, proprietor of 
the West End Hotel; United States Senator 
Rufus Blodgett, Granville P. Hawes and G. 
M. Rollin. The road will be incorporated 
with a capital of $100,000, and be known as 
the Long Branch Electric Railway Com- 
pany. 

* * The Thomson-Houston Electric Com- 
pany, Boston, report the following sales of 
stationary motors: 7.5 b.p., Walker & 
Pratt Manufacturing Co., Boston; 1h. p., 
J. H. Kelly, Providence, R.I.; 10 h. p., 
Georgia Electric Light Co., Atlanta, Ga. ; 
10 h. p., Master Builders Association, Bos- 
ton; 1h. p., A. Harris, Providence; 1.5 
h. p., Bonschur & Holmes, Philadelphia ; 
3h. p., H. W. Ladd, Providence ; 1.5 h. p., 
W. Shedley, Providence; 10 h.p., J. J. 
Hillman, Boston ; 15 h. p., Garfield & Proc- 
tor Coal Co., Boston; 1h. p., Cambridge 
Shirt Co., Cambridgeport, Mass. ; 1.5 h. p., 
A.C. Manchester, Providence; 1.5 h. p., 
New Bedford Gas Co., New Bedford, Mass. ; 
3 h.p., C. F. Heptonstall, Providence ; 1 
h. p., B. F. Haley, Dover, N. H.; 1.5 h. p., 
John M. Sweeney, Wheeling, W. Va.; 3 
h. p., E. L. P. Martin, Providence ; 5h. p., 
T. C. Entwistle, Lowell, Mass.; 15h. p., 
Minot Estate, 39 Court street, Boston ; 20 
h. p,, Whittier Machine Co., Boston, two 
motors for elevators; 5 h. p., Thomson- 
Houston Electric Light and Power Co., 
Buffalo, N. Y.; 10h. p., Wales Manufactur- 
ing Co., Syracuse, N. Y.; 5h. p., St. Cath- 
erines El. Ry. Co., St. Catherines, Ont. 
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Electric Lights in the Massachusetts 
_ General Mespital—A Model Plant. 

In the installation of an electric lighting 
plant at the Massachusetts General Hospital 
in Boston, many exacting conditions had to 
be met on account of the relative position of 
tbe buildings, the location of the boilers and 
the character of the institution, which make 
the plant of more than ordinary interest. 
(he buildings are seatiered over a large area 
of territory, near the center of which isthe 
oiler house. The plant as installed consists 
if two Westinghouse engines and two United 
States dynamos of unequal size furnishing 
urrent for 586 incandescent lamps, United 
‘tates system. The difference in capacity 
f the dynamos affords means for most effi- 
iently supplying current for the number of 
amps in service. 

One of the conditions of the installation 
equired is that the system should be entirely 
oiseless in its operation, and therefore it 
vas necessary to have an exceedingly stable 
oundation under the éngine, so that there 
hould be no vibration. This firm founda- 
ion was furnished, although the cellar in 
which the station is placed is only two feet 
:bove high water mark and directly over 





steam from the engines in like manner enters 
the circulation the other side of the reducing 
valve, and when steam from the engines is 
not needed for this purpose it lifts a valve, 
and entering a pipe which reaches to the top 
of the chimney, passes away through an 
Aller exhaust nozzle. As the steam used for 
heating the buildings is led back to the boil- 
ers again after being condensed, it is desir- 
able to remove the oil, and this is done by 
an oil extractor placed in the exhaust pipe 
near to the engine. The coal house was di- 
vided by a brick wall, forming a room at one 
side, and adequate storage of coal provided 
directly under a bridge constructed for the 
purpose. The coal is thrown directly into 
the bins by lifting trap doors in the bridge. 

The whole work was designed by and in- 
stalled under the supervision of Mr. C. H. J. 
Woodbury, C. E., consulting engineer of 
the hospital, and can be taken as a model 
installation of the kind. A view of the ele- 
vation is given, and will interest every prac- 
tical electric light man. 

The hygienic effects of this installation 
are of the most satisfactory nature. There 
has never been any gas in the wards on ac- 





count of possible disturbance to the inmates, 
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The Electric Club. 

It is the intention of the newly-elected 
management of the Club to make the ensuing 
year one of great interest and value to all 
the members. The increase in dues will 
enable the Board to provide an increased 
number of the Club meetings which have 
been so instructive and entertaining in the 
past, and we are sure the slight advance in 
the expense of belonging to this progressive 
organization will be fully paid back to the 
members. The Club will be worth more to 
its members, we predict, during the ensuing 
year than ever before—the natural result of 
the advance that is being made all along the 
line of electrical endeavor. 

The next lecture—the first since the an- 
nual meeting—will be delivered by that able 
financier and large owner of electrical inter- 
ests, Mr. Erastus Wiman, who will be greeted 
by a very large electrical audience. 

At the last meeting of the Board, in ad- 
dition to electing new members of the Club, 
a house committee consisting of Mr. H. L. 
Storke, Gen. C. H. Barney and Mr. Geo. B. 
Coggeshall was elected—an admirable choice 
indeed. These gentlemen have the best in- 
terests of the Club at heart, and we predict 
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PLAN View oF Exectric Light PLANT IN MassacuusstTs GeENERAL HOsPITAL. 


the natural shore at a place formerly used 
for adump, where on digging unstable mate- 
rial was found. On account of the building, 
piles could not be driven. The whole mass 
of artificia] filling was dug through and 
down into the harbor mud until the clay was 
reached, when a large mass of stonework was 
built up and laid in cement for about 12 feet. 
Over this two feet of concrete was laid be- 
fore placing the brick foundations for the 
engines. In this manner a firm bed was 
furnished entirely independent of any con- 
nection with the building, the result being 
that there is a steadiness to the foundation 
which prevents any jar at all, either directly 
to the engines or transmitted to the building. 
The dynamos are set upon brick foundations 
which are placed upon a bed of concrete one 
foot thick without,any stone foundation be- 
neath. The link belting being used, there 
is but very little noise from the operation of 
the apparatus, not enough to be heard out- 
side of the building itself. 

The method of heating the buildings is to 
generate the steam in the boilers at a pres- 
sure of 65 pounds to the inch, which is fur- 
nished to the circulation used for heating 
and cooking at a pressure of six pounds by 
means of a reducing valve. The exhaust 





but at the present time every portion of the 
establishment ‘is. lighted by incandescent 
lamps, and by means of flexible conductors 
and netting protection two incandescent 
lamps can be placed in nearly every bed in 
the hospital, a matter of great importance 
in surgical cases. 

Jobn M. Pratt, M. D., the resident phy- 
sician of the hospital, assigned the position 
of the lamps. 

ee 
Electric Lighting by the Westinghouse 
Company. 

During the latter half of April the West- 
inghouse Electric Company received orders 
for alternating current outfits as follows: 
Jonesborough, Ark., 750 lights ; Westerly, 
R. I., 500 lights ; Newark, N. J., 750 lights; 
Ottawa, Kas., 750 lights; Ashland, N. H., 
500 lights ; Minneapolis, Minn., 600 lights 
(increase); Auburn, Me., 750 lights; Tra- 
verse City, Mich., 500 lights. The total of 
orders for the month of April aggregate 


15,850 sixteen candle-power lamps capacity. 
Total four months to April 80th, 74,000 six- 
teen candle-power lamps capacity. About one- 
third of the central station companies using 
the Westinghouse system have increased 
their capacity since starting, in most cases at 
least doubling their original outfit. 





that the details of the Club House manage- 
ment will be most acceptably looked after by 
them. 

The great number of electrical people 
visiting the Paris Exposition this year has 
made the opening of Electric Club head- 
quarters there very desirable, and as soon as 
the Exposition is in good running order, 
which will be about May 20th, the head- 
quarters will be opened. This will be a 
meeting point for all electrical workers from 
the United States, and mail may be directed 
in care of the club headquarters. An at- 
tendant will be in charge speaking both 
French and English. 





—— The local scribe of the Oakland, Me., 
Observer puts pen to paper with the follow- 
ing result : 

‘Electric lights will soon be put in Otis’ 
Hall, now used exclusively by Oakland 
Lodge, 21,A.O. U. W. The electric light 
is unsurpassing in popularity. If by acci- 
dent a family is deprived of their light for a 
night or for an hour, the verdict is unani- 
mous that kerosene does not fill the bill.” 

For some years we have had a vague sort 
of an idea that electric illumination was a 
little in advance of the mellow light of a 
kerosene lamp, and the opinion is now vin- 
dicated most emphatically. The Maine 
newspaper man goes still further in the state- 
ment the electric light is ‘‘ unsurpassing in 
popularity.” 

















—— An electric light company has been 
formed at Fernandina, Fla. 


—— Consolidation seems to be tht order of 
the day among gas companies. 


—— The electric lights were lighted in 
Topsham, Me., for the first time Tuesday 
night. 


—— Somerville, Mass., has appointed a 
committee to look into the advisability of 
adopting municipal lighting. 


— Acar to hold a portable electric light 
plant is being built at Chambersburg, Pa., 
for the Cumberland Valley Railroad. 


—— Foundations for the dynamos at the 
Elm street station of. the Biddeford, Me., 
Electric Light Company have already been 
laid. 


—— The directors of the elec. 
tric light company at Greenfield, 
Mass., have declared another 
quarterly dividend of 114 per 
cent., payable May 10. 





—— Ann Arbor, Michigan, is 
asking bids for lighting the city 
for three years, and the company 
now operating there will have a 
lively fight to hold the field. 


—— The electrical display at 
the St. Louis Exposition this fall 
promises to be very large and in- 
teresting. St. Louis never does 
anything of this nature by 
halves. 





—— The Americus Gas Light 
Company of Americus, Ga., have 
increased their capital stock 
from $40,000 to $60,000, and 
changed name to the Americus 
Light and Power Company. 
They will shortly add an electric 
plant. 





—— The total damage done by 
fire in the Harlem Electric Light- 
ing Company’s old shops, New 
York, was about $150,000. 
Most of the machinery, dynamos, 
etc., were still in the building 
but packed and ready for re- 
moval to the new shops down 
town. 


—— The Brush Electric Light 

Co., of Greeneville, S. C., has 

now 120 arc lights and 488 incan, 

descent burning. Mr. A. D. 

Spear and Mr. E. Franklin, both 

thorough practical electric light men, are 

entitled to some credit for the good manage- 

ment and excellent shape this company 
finds itself. 

—— The Mercantile Committee of the 
Massachusetts Senate has reported a bill in- 
corporating Phoebus H. Alexander, Henry 
B. Cram, Robert Amory, Frank Ridlon, 
George W. Davenport, Warren 8. Hill, their 
associates and successors, as the New Eng- 
land Electric Exchange, with power to hold 
$100,000 in real and personal estate. 








—— Mr. Geo. W. Silsby has just closed 
contract for an Edison central station at 
Hackensack, N. J., consisting of 200 thirty 
candle-power municipal lights and 750 six- 
teen candle-power domestic lights. From 
this station it is proposed to light Engle- 
wood, three miles away, by means of the 
new Edison motor dynamo. This will be 
the first installation of the kind. 


-—— The stock of the Moorestown, N. J., 
Electric Light, Heat and Power Company is 
being rapidly taken up, and the future of 
the company seems assured. The stock 
would have been exhausted long since but 


for the limitations put upon the subscrip- 
tions. But 20 shares may be subscribed by 
one person, and the subscriber must be a res- 
ident of the town or a property holder, 
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MANUFACTURING NOTES. 


Pond Engineering Company.— 
This enterprising company has opened an 
office at 51 Home Insurance building, Chi- 
cago, Il. 


The Western Electric Company. 
—The new incandescent system of this com- 
pany is described and illustrated in a recently 
issued pamphlet. 


Ansonia Brass and Copper Com- 
pany.—Mr. Gilbert M. Smith, western 
manager of the Ansonia Brass and Copper 
Company, has removed the western estab- 
lishment at Chicago from 64 Washington 
street to 183 and 135 Wabash avenue, the 
former locality having become altogether too 
cramped for the growing demands of the 
business. The A. B. & C. is carrying a very 
large stock of insulated wire, and able to fill 

‘any order without delay for that necessity of 
the second century of the Union. 


The Empire City Electric Com- 
pany, with their characteristic enterprise, 
illustrated their patriotic zeal during the 
‘* Centennial” days by electrically illustrat- 
ing in both of their large show win- 
dows, the vast difference between the 
methods of illumination in vogue a cen- 
tury ago and now, by means of large tallow 
‘* dips” or candles and 75 candle power in- 
candescent lamps, the figures 1789 being 
shown in one and 1889 in the other. Their 
entire building at No. 15 Dey street was 
beautifully draped and decorated, all by 
the direction and superintendence of their 
genial manager, Mr. H. G. Madden. 


Brown & Sharpe Manufactur- 
ing Company.— This widely known 
manufacturing company, of Providence, 
R. L., has just issued a very instructive and 
thoroughly illustrated catalogue of 200 pages, 
which will be mailed free on application. 
In the manufacture of machinery, tools, and 
standard wire gauges and tools for accurate 
measurements, this company has a reputation 
of which it may well be proud, and is the 
result of most careful, intelligent and relia- 
ble workmanship. The catalogue just issued 
is one of the most complete of its kind we 
ever saw, and will be in great demand as 
soon asthe fact that it has been issued be- 
comes known. 


The Commercial Electric Com- 
pany, of Detroit.—Mr. Geo. E. Fisher, 
until recently manager of the Electrical Ac- 
cumulator Company, of Detroit, Mich., and 
Mr. W. H. Fitzgerald, formerly general 
superintendent and manager of the Brush 
Electric INuminating Company, of Detroit, 
have resigned their respective positions for 
the purpose of organizing the Commercial 
Electric Company, of Detroit, with head- 
quarters at the central and desirable location 
of 58 and 55 Gratiot avenue, Detroit. A large 
store will be opened May 10th, the business 
of the company being dealing in general 
electrical supplies and electrical engineering 
and construction. Mr. Fitzgerald has been 
connected with the Brush company, both 
parent and local, for over 10 years, and Mr. 
Fisher with the Accumulator Company at 
Detroit, from the date of organization, up to 
the present time. Both gentlemen are enter- 
prising, experienced and capable and will 
make a strong team. The REvIEW wishes 
them the fullest success. 


The Sprague Electric Motor 
Company.—Messrs. Chadbourne, Hazel- 
ton & Company, Philadelphia representa- 
tives of the Sprague Electric Railway and 
Motor Company, of New York, have just 
added another street railway equipment to 
the long list which the Sprague Company 
have contracted for. They closed under 
date of April 30th a contract with the 
Wilkesbarre and West Side Railway Com- 





pany, of Wilkesbarre, Pa., for the electrical 
equipment of their line. This contract 
calls for the equipping of 314 miles of 
track with the Sprague overhead system. 
The company will start with three closed 
cars, each equipped with two of the latest 
improved Sprague 15 h. p. motors. Each of 
these cars will haul an open car, and the 
maximum speed of 15 miles and hour is 
guaranteed. Thecompany will operate these 
cars from their own station, which will be 
equipped with a dynamo of 80,000 watts 
capacity. It is the intention of the company 
to increase this plant at an early date. The 
rail will be a 52 lb. Johnson girder rail, and 
the entire equipment will be first class in 
every detail. 


The Thomson-Houston Electric 
Company, Boston, report the following 
recent sales of arc and incandescent lamps : 


Adams, Mass., 45 arc. 
Sanford Woolen Mills, Medway, Mass., 100 incan. 
Monroe County Insane Asylum, Rochester, N. Y., 
600 ine. 
Saxon Woolen Mills, Franklin, Mass., 200 inc. 
New England Co., Bath, Me., 300 inc. 
Buffalo, N, Y., 190 arc. 
Lowell, Mass., 1,000 alt. 
Leominster, Mass., 50 arc, 600 alt. 
Leicester, Mass., 600 alt. 
Hudson, N. Y., 45 are. 
Portland, <6 45 are. 
Manchester, N. H., 100 arc. 
Revere, Mass., 600 alt. 
Findley, O., 1,000 alt. 
Woonsocket, R. I., 1,000 alt. 
Pitman, Mass., 500 alt., 50 are. 
Rockland, Me., 30 are. 
Savannah, Ga., 250 arc. 
Malden, Mass.,. 500 alt. 
Upper Sandusky, O., 60 are. 
Columbus, Ga., 1,000 alt., 100 arc. 
Thomasville, Ga., 50 arc. 
Perry Paine Building, Cleveland, O., 1,000 in 
— City Jean and Woolen Mill, Louisville, Ky., 
ine 
Stearn & Silverman, Wheeling. Ww. Vv te 20 arc. 
Mowry Building, Syracuse, N. Y., 200 inc. 
New Haven, Conn., 45 are. 
Washington Court House, - , are. 
Cambridge, Mass., 1.000 a 
Be River State Hospital, 
VY. Y., 800 ine, 
Npedtord. Pa., 50 arc., 600 alt. 
Stamford, Conn., 1,500 alt. 
Fernandina, Fla., 50 arc. 
New Decatur, Ala., 50 are. 
Chester, Pa., 30 are. 
H. W. Smith, Bangor. Me., 50 inc. 
T. J. Stewart, Milo, Me.. 50 inc. 
: Riverside & Oswego Mills, Providence, R. I., 
ine. 
ye & Wyte, Cambridge, Mass., £ 
Jewell Milling Company. Brooklyn, N 
James Walker & Co., Basin Mill. Mo., 50 in 
Fort Paine Coal & Iron Co.,Fort Paine, Ala., 400 inc. 
J. B. Mason. Providence, R. I., 50 ine. 


Poughkeepsie, 


400 








The Thomson-Houston Com- 
pany have been obliged to greatly increase 
their facilities in order to handle their rapidly 
increasing business in electric railways. In 
addition to the large contracts which they 
closed some time ago, they have lately closed 
the following : 

Lynn and Boston Railroad Company, 
Nahant line. This line has 4,369 feet of track, 
two turnouts, maximum gradient of four 
percent. The line will extend from Central 
Square, Lynn, to Nahant House, Nahant. 
One car will be put in operation at first, the 
power for which will be obtained from the 
station of the Lynn Electric Light Company. 

Newburyport and Amesbury Horse Rail- 
way Company, Newburyport, Mass. This 
line is about six miles in length, and will 
operate two cars. It is made up almost en- 
tirely of curves and grades, the maximum of 
which is 10 percent. The cars will be oper- 
ated by a current from the Newburyport 
Electric Light Company, Newburyport, 
Mass., and also the Amesbury Electric Light 
Company, Amesbury, Mass. 

The Newton Circuit Line, Newton, Mass. 
This line will operate 10 cars and is eight 
miles in length, maximum gradient of five 
per cent. It will run from Newton to 
Watertown on the West End track, and on 
new track from Watertown to West Newton 
and Newtonville. 

The Plymouth and Kingston Railway 
Company, Plymouth, Mass. This line is 
four miles in Jength and will operate three 
cars. The maximum gradient is six per cent. 
The line will run from Chiltonville through 
Plymouth to Kingston. On nearly all of the 
line the bracket method will be used. The 
track is about laid. 

The Quincy Street Railway, Quincy, Mass. 
This line will operate four cars and is five 
miles in length. It extends from Quincy 
through Wellaston Heights and Atlantic to 
the Neponset River. The bracket method of 
overhead construction will be used. 

The company has also received orders for 
new Cars from the Wheeling Railway Com- 
pany, Wheeling, W. Va.; West End Street 





Railway Company, Boston, Mass.; Topeka 
Rapid Transit Company, Topeka, Kan.; 
Omaha and Council Bluffs Railway and 
Bridge Company, Omaha, Neb.; Lynn and 
Boston Street Railway Company, Lynn, Mass. 

The company has also constructed a track 
of about one mile for the Hillside Coal Com- 
pany'at Scranton, Pa., on which a 40 horse- 
power mining locomotive is used. This is 
used for: ‘carrying coal, and is capable of 
hauling about 20 cars loaded with one ton 
each. 


~_- 


The Copper Situation as Reported 
May 4th. 

The Boston Herald, of May 4th, has.a three 
column cable despatch from Paris on the 
failure of the copper conference confirming 
despatches to that effect that have appeared 
within a day or two. The amount of copper 
held for money advanced to the syndicate 
amounts to 175,000 tons, 150,000 of which 
is in Paris and the restin London. The Paris 
holders of copper are the Bank of France, 
60,000 tons ; Rothcbilds, 40,000 tons ; Banque 
de Paris et des Pays Bas, 20,000 tons; Baron 
Hirsch, 20,000 tons, and the Credit Foncier, 
10,000. Baring Bros. are the largest English 
holders. 

The Rio Tinto Company insisted that the 
American mines should send only 20 per cent. 
of their surplus copper to Europe, a proposi- 
tion that Col. Livermore, representing the 
Calumet & Hecla Company, would not 
agree to. 

The correspondent says: ‘‘ The Confer- 
ence has failed to arrive at any agreement, 
written or verbal, and it has broken up with- 
out fixing a price. The American Commit- 
tee has left Parisin disgust, and its members 
will sail from Liverpool for New York to- 
day on the ‘‘ Servia.” Copper will hereafter 
be put on the open market and sold for what 
it will bring. 

** At the meetings of the conference, which 
were held daily three or four times a day, 
16 gentlemen were present. First the Ameri 
can Committee, consisting of Col. Liver- 
more, Messrs. Haggin, Lewishon, Abbott, 
and Wheelock and then the Europeans, 
comprising, M. Secretan, representing the 
Societe des Metaux; M. Edmond Moreau 
and M. Michourt, the official liquidators ; 
Baron Rotschild, Baron Hirsch, two direc- 
tors of the Bank of France, one director of 
Banque de Paris et des Pays Bas; Mr. Doetsch, 
of London, manager of the Rio Tinto mine ; 
Mr. Mason, of London, of the Mason and 
Barry mine, and Mr. Guthrie, of Tatcher & 
Guthrie, metal brokers. 

‘** Finally, after days of profitless discus- 
sion and some plain talk, Col. Livermore 
drew up a proposition which the Bank of 
France directors recommended for accep- 
tance. 

‘* The proposition was in brief: That the 
selling price of copper be fixed at £45 per 
ton ; that a committee be appointed to de- 
termine what proportion of the 175,000 tons 
now in hand shall be regularly placed on the 
market, and what proportion of the future 
product from American and English- 
owned mines, the mines agreeing to curtail 
their output accordingly, this agreement to 
hold for six months, at the end of which 
time it could be renewed if it proved satis- 
factory, the parties concerned to meet again 
and make what arrangements necessary. 
This was accepted and ordered to be en- 
grossed for signatures. 

‘*The Frenchmen desired that when en- 
grossed the document be sent to the Barings 
in London to secure the English signatures. 
This was agreed to and the meetings dissolved, 
everybody supposing, at any rate the Ameri- 
cans, the matter settled. 

‘The American committee returned to 
London to await the arrival of the engrossed 
agreement. They waited, but the document 
did not arrive. 

““Mr. Doetsch of the Rio Tinto had re- 
fused to sign, and the Frenchmen refused 
their signatures if Doetsch held off, which 
he did on various pretexts.” 

——-- « - e —__—_. 





The Thomson-Houston Company has re- 
ceived an order from the East Harrisburg 
Passenger Railway for one double motor 
truck equipped with two 15 h. p. motors. 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING APRIL 
80, 1889. 


402,117 Universal upward-pressure contact-arm; 
Charles J. Van Depoele, Lynn, Mass. 

402,120 Sy and time recorder; John C. Wil- 
son, Boston, Mass. 
" =. 121 Telephone; Edward A. Woelk, Belleville, 





402,165 Bell; Isaac Kinsey, Cincinnati, Ohio, as- 
signor to the Standard Electrical Works, same 
place. 

402.166 Galvanic battery ; William P. Kookogey, 
Brooklyn, N. Y., assignor to the Kookogey Electric 
Company. 

402,190 Distribution of electricity by secondary 
batteries ; George B. Prescott, Jr., Newark, N. J., 
assignor to the Electrical Accumulator Company, 
of New York. 

402,191 System of distribution by secondary bat- 
teries ; George B. Prescott, Jr., Newark, N. J., 
assignor to the Electrical Accumulator Company, 
of New York. 

402,192 Distribution of electricity by secondary 
batteries ; George B. Prescott, Jr., Newark, N. J., 
assignor to the Electrical Accumulator Company, 
of New York. 

402,200 Pole piece for dynamo-electric machines; 
John G. Statter, London, County of Middlesex, 
England. 

402,249 Electric cut-out ; James L. Kimball and 
poco C. Wirt, Boston, Mass. 

102,264 rn ge — hboard ; Charles E. Mc- 
ciuen Richmond, V 
402,290 Electric ne Frederick Yeiser, Tampa, 


Fla. . 

402,298 Combined telephone and telegraph sys- 
tem; William Burnley, North East, assignor of 
two-thirds to Charles A. Hitchcock and Samuel A. 
Davenport, Erie, Pa 

402,311 Electro-locomotive engine ; Sebastian 
Ziani De Ferranti, Hampstead, County of Middle- 
sex, England. 

402,329 Electric striking and repeating clock ; 
Alphonse M. J. Jansen and Vincent J. A. M. Jan 
sen, San Willibrordo, Curacoa. 

402.332 Electrical gas lighter ; Daniel C. Knowl- 
ton, Boston, Mass. 

402,347 Thermometric indicator; William R. 
a Chicago, Ill., assignor to the Western 
Electric Company, same place. 

402,349 Distribution of electricity by secondary 
batteries; Matthias Phatischer, New York, N. Y., 
assignor to the Electrical Accumulator Company, 
of New York. 

402,408 Railway telegraph ; Frank J. Crough, 
Oakland, assignor of one-half to C. P. Houston, 
Junction City, Ore. 

402,410 Electric meter for alternating currents ; 
Delamore L. Davis, Salem, Ohio. 

402,414 Telegraphy ; Mark W. Dewey, Syracuse, 
N. Y., assignor, by direct and mesne assignments, 
to the Dew ey Corporation, same place. 

om 415 Telegraphy ; Mark W. Dewey, Syracuse, 

‘. Y., assignor. by direct and mesne assignments, 
ne the Dewey Corporation, same place. 

02,420 Insulating cut-out joint; Harry M. Double- 
a... and Russell Doubleday, Pittsburgh, Pa. ij 
402,481 Incandescent Jamp socket ; Frederick C. 

Rockwell, Hartford, Conn. 

402,484 Containing cell for secondary batteries ; 
Paul Schoop, Zurich, Switzerland. 

402,506 lectric signal; John T. Carter, Balti- 
more, Md., assignor of one-half to Frank J. Hilbert, 
same place. 

402,507 Duplex fire alarm telegraph ; Sidne: 
Chase, Evart, Mich., assignor of one-half to Wil < 
R. Mapes, same place. 


PATENTS. 


Electrical Review Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. . 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All busi- 
ness receives the direct personal 
supervision of the Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 

All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work wil! 
permit and commensurate with 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
13 Park Rew, N. ¥. 7. J. MCTIGHE, Manager. 




















May 11, 1889 


ELECTRICAL REVIEW 





11 








WANTED. 

ELECTRIC LICHT ACENTS 

of experience and ability, to sell Arc 

d Incandescent Appuratus,. isolated and 

central stations. Address with full particu- 
irs and references. 

DYNAMOS, 
Care of ELectrica. REvIEw, 
New Yor«. 





A MAN thoroughly up in making of 

the filaments of incandescent lamps, 
open to manufacture or instruct, or to 
iild and operate the whole apparatus or 


ny part of it. No patents. Flashing, 
lating, Carbonizing, &c. Address 
LAMPMAKER, 


ELECTRICAL REVIEW, 
ox 8829, NEw YoOrE. 
"VWELEPHONE MANAGER.—A 


& thoroughly competent Telephone 





[anager of long experience is open 
)an engagement. Can furnish the 
‘st of references from present em- 


lovers. 
Address, S. W., 
care ELECTRICAL REVIEW. 





AMERICAN 


Leather Link Belt Go. 


**American Patent 
Join ” 


[eather 
Link 
Belting 


Specially 
adapted to 


| DYMAMOS. 


CTORY. RRY ST., } 
re ee eTnEer, > NEW YORK. 


WEW YORK. CHICAGO, BOSTON. PHILA. 
MANUFACTURER. 


CONDENSERS v= 


Rooms 2 and 4, University Building, New York. 


THE LEHIGH VALLEY 











WM. MARSHALL, 





CREOSOTING C0.) 


PERTH AMBOY, N. J. 
ted Lumber, Underground Con- 





ANTED.—The address of H. F. 
Slocum, formerly of H. F. Slocum 

Co., dealers in Electrical Supplies, Sara- 
ga, N. Y. If known to any one they will 
mfer a favor by mailing it to the Exxc- 
RICAL Review, 18 Park Row, New York. 


NOTICE TO THE TRADE. 


A. L. BOCART, 
4 22 Union Sq,., N. Y. 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur- 
giar Alarm, Gas-Lighting 
Attachments, and other 
electrical appliances con- 
nected therewith, all of 
which are manufactured 
exclusively by him, and 
are sold to the trade on 
the most favorable terms 
EXPERTS will use none 
}. other, on account of their 
f superior workmanship, 
|, and practical utility. 
Suits are now pending 
in the U.8. Circuit Courts 
against infringers of the 
Bogart Patents in the 
cities of New York, Phil 
adeiphia and Boston. 
Ilustrated Circulars 
price-lists and discount 
sheets forwarded to the 








PRICE 


$5.75 


Cr 
duits, Telegraph Poles, Piling and Ties 
Furnished. 


WALTHAM 











WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutcly non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 





Auto- trade on application, ac- 
matic.companied with busines 
card. 





AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 





144 & 156 Greene St., 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 


GREENPOINT, BROOKLYN, &. D..N. Y. 








H Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
) and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PUR 


ES. 








SEND FOR 








CATALOGUE. 


UNDERGROUND 
We have large 


THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


ELECTRICAL WIRES. 


works f. x 
-§ ~ —y - dy RB. R. Ties, 


WILLIAMSPORT, PENN. 








It is Patented Everywhere. 
Beware of Infringements. 


6é 


The “ Gonda” Battery is made only by us. 


Do not be imposed 





«The Standard Open Circuit Batteries of the World. 
“Gonda” Battery and “ Gonda Porous Cup” Battery. 
The Only Genuine Leclanché Batteries. 


Take no Porous Cups without Our Label and Trade Mark. 
The Leclanché Battery Co., 149 West 18th St., New York. 









“J0}4edng 48} S| aujnuaD BYyL 
*Kiaq,eg syouejoe7 enbsig pajjeo 
"suo}ze}}W) Aq peajeoap eq you og 











upon by Imitations. 









W. H. Sawyer, Secretary and Electrician. 


~AMERIGAN ELECTRICAL WORKS 


Patent Finished [nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire 


PATENT RUBBER COVERED OFFICE AND Al. 
NUNCIATOR WIRE, LEAD - WIkk, 

ANTI-INDUCTION AEBIAL AND UNDEB- 
GROUND CABLES, ETC., ETC. 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


[nsulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Fiushing & Cariton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Fleetroliers # (ombination Fixtures 


JYNSURPASSED FACILITIES 














—— 
Tad mane 








For prod most approved designs for any system of 
I . 
Special designs fee SCEnT LiquTene from architects and 


decorators faithfully executed. 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU™M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


This is the Dust-Proof Washer. 


D. W. Baker. 








BUY NO BELLS wr 


HAZAZER & STANLEY, 


ELECTRICAL HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORK. 


AMERICAN ELECTRICAL DIRECTORY Fox 1889 


PRICE, #5.00. 


eins The best and most permanent medium for advertisers in the electrical 
eld. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
National Electric Light Association, useful tallies, etc., etc. 

Send orders for copies of book, and for advertising space to STAR 
IRON TOWER c .» Publishers of 














American Electrical Directory, Fort Wayne, Ind. 
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Rernsteinflectric(o. 
INCANDESCENT LAMPS 


—=— FOR -—— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 
The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 
620 Atlantic Ave., BOSTON. 


WRITE 


is PARE ROW, N 











For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

Evy YORE. 





Plating Machines that re- 
quire a speed from 1800 to 
3600 revolutions per minute 

are Useless Toys. 


$100.00 


Tam 















‘LITTLE Wonder’ 


DYNAMO-ELECTRIC | 
MACHINE. 





Operation. Has the largest 
sale ofany Electro-Plating 
Machine. 








SEND FOR 


OF 1889. 
= 


New York Office, 92 Liberty Street. | 








Manefastery and 
ffices, 


Newark, HJ. 





(ree 


Saas 






181-189 PTI sco sv. , NEW YoRE. 


——— MANUFACTURERS o_, 


Electric Light Appliances, Fittings, [nsulated Joints, Fixtures, 


GLOBES, SHADES, FANGY LAMPS, 


Bre., Bro., DTC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 


Over 1000 in Successful | ’ 


4 CATALOGUE | 


‘NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER |—— 


In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
: — elevators at Chicago, Buffalo and 

ew York. 






































We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 





JSON HE. OHBMREBEVER, Treasurer. 


BRANCH HOUSES AT BOSTON, PHILADELPHIA, CHICAGO, ST. LOUIS, 
European Branch: Pickhuben 5, HAMBURG, (Freihafengebiet), GERMANY. 


Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 


} Iron and Copper Wire for Electrical Purposes. 
7 —_PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 














The Standard with all Telegraph and Telephone Companies. 


| Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for panne 5 eager, has filled every requisition as regards strength, evenness of quality, and 
conductive ca; 


Send for ee Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.’’ Sent free on application. 
. New York Warehouse. Chicago Warehouse, 
107 & 109 LAKE ST. 


| (6 CLIFF STREET. 





| FOR SALE.—PORTER-ALLEN 
ENGINE, 11x16 3,000 Ib. fly- 
Made by HEWES AND 
| PHILLIPS. 


wheel. 


Used only three 





BROWNLEE & Co., 
DETROIT, MICE. 


DEALERS IN 
CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 
Locust Pins, CEDAR TIES, 
| For Electric Railways. 


weeks. As good as new. 
Address, 
A. B. Office of Electrical Review. 








COO! DRICH HARD RUBBER 2 


AKRON, OHIO. 


Pia 


f. 


— 
ee = 


NN Beh icfacturers of 
HARD RUBBER Goops 
Br A RCT RICAL purposes} | 


SPECIALTIES OF ALL KINDS TO ORDER 
> SeENnc FOR GTALOGUE. —— 





orth AvBBER Goods. 


for ELECTRICAL 
Pure, Rus2er ‘Tare 
Pur 


Sam 12 les and 
THE BF Mp icy Con 


AKRON RUBBER WORKS 
= AKRON, OHIO. 


Pu IRPOSES 
+ FR > TION aT A P 


-e S el 


price ipon 


| ee ania a 


— 








Ss. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | 


S. Y. LL HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 





E"*ARADAY CARBON Co., 
ARBONS, 


LEGTRIG 


E LIGHT G 











PITTSBURGH, PA. 
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Empire City EvecTric Company, 


15 DEY STREET, 








OFFICE OF 


EMPIRE CITY ELECTRIC Co., 
15 DEY STREET. 
E. T. GILLILAND, Vice-President. 


O. E. MADDEN, President. 





May 4, 1889. 
DEAR Str : 

We are glad to see that our ‘‘ ELecrric Lien’ ” friends are beginning to perceive 
in a PRACTICAL way that we can furnish them with Incandescent Lamps to fit 
any socket, and of any possible candle-power; also, with ““Cut-Outs,” “Switches,” 
“Carbon Points,” “Sockets,” “Chandelier Joints,” ‘ Voltmeters,’’ 
“‘“Ammeters,”’ in fact, Testing Instruments of every description and best makes, not 
forgetting ‘*Wire.’’ 


They are Wisk, because it is an advantage to purchase of a LARGE SUPPLY HOUSE, 
who keep ‘‘in stock” and can sell ALL VARIETY OF STYLES OF VARIOUS MAKERS (as well 
as their own) at BOTTOM PRICES. 


In the latter part of June we shall be in receipt of a large consignment of those 
justly celebrated *‘ Austrian,” ‘“ Hartmuth,” ‘Soft-Cored” Carbon 
Points. Look out for them. : 


Please let us hear from you. 


Centennially Yours, 


THE EMPIRE CITY ELECTRIC CO. 


The Question of the Hour ! 


Next to the interest in the lighting of a city, the 
public demands rapid transit, and grasps with avidity 
anything calculated to enhance it. 


“THE 
ELEGTRIG 
RAILWAY,” 


BY FRED H. WHIPPLE, 


Is a new and original Book upon the subject, designed 
especially to inform the practical business man without 
the use of mystifying technical terms, and formulz. 

There is information in it of value to the owner, the 
officer and the employe of every street railway or user ot 
power for any purpose. 




















Price, Paper Gover, $1.00. 
Bound in Flexible Russia, $2.00. 





PROFUSELY ILLUSTRATED. 
This Book treats of Electric Power in all Ite phases. 


FRED. H. WHIPPLE, DETROIT, MICH. 


Send your name, business and address, and be correctly reported in Whipple’s 
National Electrica! Directory. 








NEW YORK. 
MANUFACTURERS AND DEALERS IN 


Telegraph, Telephone, Electric Light 


— AND — 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION. 





All kinds of Bare and Insulated Wires and Cables, Batteries, 
, . Bells, Annunciators, Burglar Alarms, etc., Insulators, 
Pins, Brackets, Cross Arms, etc, 





INCANDESCENT LAMPS of best make to fit 
any socket. 


CARBON POINTS of best Foreign and Domes- 
tic Manufacture. 


WHITEWOOD MOULDING 
low prices. 


NEW CATALOGUE JUST PUBLISHED. 


In Fact, Everything inthe Electrical Line 


Estimates Cheerfully Furnished. Correspondence Solicited. 
Discount Sheet furnished to any one in the Trade on application. 


and CLEATS at 





















Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches from“ 
5 to 40 Amperes. 


ick make and 
reak uncontrol- 
A led by the Handle. 


im” Correspondence So- 
licited with Electric 
Light Companies. 


/ W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 




















MANUFACTURERS OF 


Polished # ressed Threads 


Yarns in the Grey and in all Numbers and Colors. 


We make a Specialty of Threads for Oovering Wires for Electrical Purposes. 
Samples Sent on Application. Correspondence Selicited, 
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EXTRACT FROM THE REPORT 


cic: OF —is 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jnderground re [ight fires in few York 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. ‘The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two months, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGHA GO., 


420-426 EAST 25TH ST., NEW YORK. . 


ELECTRIGAL TESTING BUREAU, 


JOHNS HOPKINS UNIVERSITY. 


EPORT of a series of tests of the insulation resistance, capacity 
and conductivity of a sample covered wire sent by 


The India Rubber & Gutta Percha Insulating Co, 


The sample submitted for measurement was 2027 ft. in length. 

Thickness of insulation was .281 c. m. 

Diameter of wire .1632 c. m. 

The wire was extremely flexible and was coiled and uncoiled several times before 
measurements were made. 

The insulation consisted of several layers of India rubber, with an external cotton 
braiding. 

The coil was immersed in water on Dec. 16 at 8.30 P. M., and tests were begun the fol 
lowing morning. Both the Direct and Loss of Charge methods were employed. The fol- 
lowing are the results : 











Capacity in Microfarads Insulation Resistance Temperature } 
: per Knot. 





in Megohms per Knot. | Centigrade, Degrees. | DATE, 
453 11240 8.5 Dec. 17 
441 9558 13.3 Dec. 18 
456 10080 13.0 Dec. 19 
441 10183 11.0 Dec, 20 
-450 9620 10.8 Dec. 21 
-450 10000 12.0 Dec. 27 











Direct deflection 7200 meghoms per knot at 12° C. on Dec. 27th. Conductivity was 
obtained by making a number of measurements of the diameter of the wire, and a determi- 
nation of the resistance of the entire length of the sample at a definite temperature. 

The conductivity was 98.5 percent. that of pure copper as given by Matthiessen. 

For the eleven days that the wire was in water the insulation resistance remained prac- 
tically unchanged, and the slight variation which occurred can be accounted for by the 
difference in temperature, etc. 

‘The insulation seems to be less affected hy changes in temperature than that of other 
samples which we have tested at various times, Very respectfully, 

[Signed] LOUIS DUNCAN, 
January 5th, 1889, Cc. A. LIEBIC, Jr. 


THACKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Go., 


R. E. Gattaner, Secretary. Sole Manufacture: 
J. W. Goprrey, Gen’! M. nt ve 


anager. 
W. B. Dowss, Treasurer. 649 & 951 BROADWAY, N.Y. 


Shultz Belting Company, 
p MANUFACTURERS OF 
SHULTZ PATENT FULLED L 

















F. 
THER BELTING AND LACE LEATHER. 
ffice and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our is made of leather tanned on the surface only; the interior (which is the fibe: 
a ye ee et process. Our Belting 
Cc 


strength 
is more le, hi the pulley better, transmits more power than any other, and is the perfec’ 
ELECTRIC LIGHT BELT MADE.” Agcate tenth eitiee ° Bond roe al — 





EICKEMEYER DYNAMOS 
AND ELECTRIC MOTORS. 





(United States Patents, Feb. 22, 1887; Feb. 14, 1888.) 





see Complete. 
Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. 
RADIATION OF FIELD MACNETISM. 





NO 





There being no magnetism apparent at any exposed surface of the 
machine, all the lines of force are concentrated within the machine and 
pass through the armature. 


NO SPARKINC AT THE COMMUTATOR. 





Machine with one side and half the field coils removed, showing the inside 
ar t of armature and coils. 





These machines, in all sizes, and of any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING 
ENCINEERS, to ELECTRIC LIGHT AND POWER COMPANIES, and to 
the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGHINES. 


t 
Te 








Eickemeyer Dynamo with Brotherhood Engine directly attached as applied to Electric 
Plant on Steam Yacht *‘Lorna.” 


SEND FOR DESCRIPTIVE PAMPHLET. 


J. H. BUNNELL & 60., Sole Agents, 


106-108 LIBERTY STREET, N. Y. 
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NEW PUBLICATION. 


BCONOMIC VALUE 
+ —OoF— 


ELEGTRIG LIGHT *” POWER. 


By A. R. FOOTE. 
Handsomely bound in vellum cloth. Price $1.00. 
FROM PREFATORY: 


I design this book to be of service— 

ist. ‘l’o those who are interested in obtaining state or municipal legis- 
lation. - Such legislation should place the Zlectric Service of a city on the 
basis of a Public Improvement, entitled to special privileges, in order to 
secure the service for users, on terms and under economie conditions best 
valculated to properly serve the interests of all citizens. 

2d. To those who are, or are about to become, interested in Electric 
Central Stations, and desire to increase their facilities until they realize the 
full possibilities of their opportunity. To do this, they need assistance 
n creating a correct public opinion regarding their undertaking ; in guiding 
the action of Municipal Authorities ; in securing Customers ; and in inter- 
esting Capitalists, on whom they must depend for the means with which to 
develop their industry. 

3d. To manufacturers, to assist them in opening new fields for the use 
of their apparatus, and extending its use where a beginning has been made. 

With these objects in view, I have made no reference to any inventor, 
system, or manufacturer, by name, in a way to render the book less useful 
to one than to another. The Electric Industry comprehends all workers in 
its department of effort. 


Address, ELECTRICAL REVIEW, 
P. 0. Box, 3329, New York 








12mo. 





The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAEFERS OF 


Bletrs & Cobian Fists 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commerid themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW YTORKZ. 














DIS QUE 
LECLANCHE 







ONE OF MANY: 





Tae BEST — 





Disque Leclanche Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


: OVER 200,000 USED IN THE PAST cReTiON ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


THE REASON WHY, is simply because our processes are the most perfect and our materials used 
n the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


“WE ARE USING ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL T 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. J oo 


Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.” 


J. H. BUNNELL & GO., 


106 ce 108 Liberty Street, 
Send for our Latest Catalogue No. 6, of January, 1888. 


NEVYGT YoR;E£. 





























VITALIS HIMMER, Manager. 


DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS 


ADVANTACES OVER 


Longer poy of Life. No Glass, consequently no Breakage. Easier and more Convenient 
die. High or Low Temperature does not affect them. 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 
HICHEST TESTIMONIALS. 
FOR SALE AT 
The Western Electric Co., Chicago, I/II. 
and California Electrical Works, San Francisco, Cal. 








WET BATTERIES: 
Invaluable 


WRITE FOR CIRCULAR. 


A. SCHOVERLINC, 


111 CHAMBERS STREET, 





N, Y. 





C. H. Jackson, Prest. 





Epwarp S. Perot, Vice-Prest. Jas. P. McQuarng, Sec’y and Treas. 


THE NATIONAL GONDUIT M’F’G GOMPANY’S 


WROUGHT IRON CEMENT-LINED PIPE. 


POR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephone Oo. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM IS PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION. 
ADDRESS THE COMPANY, TELEPHONE BUILDING, NEW YORK. 





ca eee 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

WW 


NEVV YORE. 


WRITE 


18 PARE RO 





ON BT. wOTRICAL aaa im 
Will be mailed to any address, postage prepaid, on receipt of 
ELECTRICAL REVIEW PUB. COMPANY. 
k Row: New York. P. 0. Box, 
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THE = 


WESTINGHOUSE ELECTRIC C0. 


PITTSBURGH, PA. 

















The Pioneers of Incandescent Lighting 


BB Ww 


Alternating Gurrents* 


AND OWNERS OF 


FUNDAMENTAL PATENTS PERTAINING THERETO. 








COMPLETE CENTRAL STATION OUTFITS 


Alternating Current Apparatus, 





Direct Current Apparatus, 
Are Lighting Apparatus, 
Electric Motors, 


Electric Meters. 


1 50 Gentral Stations in Operation | 5() 


OFPFICHS IN ALI LHAADING CITIES. 




















EEL OTRIGAT, | REVIEW ay 




















“ELECTRIC CO., 


PITTrsBuURGH, PA. 


The Unite States Elec Ling Co, 


SALES DEPARTMENT, 120 BROADWAY, NEW YORK. 


ARC AND INCANDESCENT APPARATUS 


— FOR —— 


ISOLATED LIGNTING 


EFFICIENT APPARATUS. 
ECONOMICAL LAMPS. 
INGENIOUS DEVICES. 



































‘X" Ea E; : 


SawyerMlan Electric Go. 


510 West 23d Street, New York. 











[ncandescent-s-Electric-s-|_ amps, 




















_ SUPPLIES FOR ELECTRIC WORK. 


Electric # Combination Fixtures. 


CORRESPONDENCE WITH DEALERS INVITED. 
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be convinced. Our 






“No. 671. 
DIAMOND CARBON BATTERY. 


Factories, Ansonia, Conn. 


It is easier to put all the Pigs in the Pen, and ae mee 
there, too, than it is to 


DIAMOND CARBON. 


if you doubt this statement send us in a trial order and 


<“O. & L.’?’ BELLS 


are the Handsomest and BEST in the World. 
all the latest improvements in Domestic Electricity. 


WRITE FOR CATALOCUE. 


ee THE ELECTRICAL SUPPLY CO., 


171 RANDOLPH STREET, CHICAGO, ILL. 


ind a Battery equal to our 





We handle 


om \\ 
o Fb.ce @h 
No. 610. 


“‘o. & U.’” WOOD 
BOX BELL. 





Eastern Selling Agents, T. F. Hunter & Co., 37 Church St., New York. 





OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


AMERIGAN WATCH “a COMPANY JARVIS ENGINEERING COMPANY, 





SEND FOR BOOK DESORIBING 
Grinding, Screw Cutting, and other Special 
Fine Tool Making Accessories. 





POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hianest ErrictEncy. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 





For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENGINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


61 OLIVER ST., 109 LIBERTY ST., 81 LAKE ST., 
BOSTON. NEW YORK. CHICAGO. 


SHIND FOR NEW CATALOGUB. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Sanp roe CaTALoGcus. 

















77 GENUINE 
INGOTS Be nUrAct URES 
EAR OUR 


REC TRADE MARK 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
ARCH ST. PHILADELPHIA PA.U.S.A. 


be 14 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S. PATENTS. 








PA’/TENTS. 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
business receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with thc amount of 
work to be done. 





and in= 


Address, 
Electrical Review Patent Bureau, 
13 PARK ROW, N. Y. 





A THE BILLINGS AND Ta COMPANY 


HARTFORD, CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 


i; PURE COPPER COMMU TATOR BARS 
7 FOR ELECTRIC MOTORS OR GENERATORS, 

~ STEEL COMMUTATOR RINGS AND NUTS, 
STEEL WRENCHES AND EYE BOLTS. 


“(l 


DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 





CHARLES R.VINCENT & CO., 


16 CORTLANDT STREET, NEW YORK, 


Bali Nigh Speed Automatic Gut-off Engines 


MANNING VERTICAL TUBULAR BOILERS, 








| with the same. Contractor 


Electrical Machiuery and po LK, Independent, | 
| —* Expert Measurements, Testa and Reports | 
made, 


T. J. McTIGHE, Manager | 





Complete Steam Plants Furnished and Erected. 


OTT 


SEND FOR CATALOGUE. ’ 


JAMES LEFFEL «& Co. 


HITT 


CARY & MOEN’ “i MeN 


THE OLD RELIABLE 
—LEFFEL— 
WATER WHEEL. 





: Seis eit S No | 
| 





wm. | 
ELECTRICAL ENGINEER, 
No. 776 TENTH AVE., NEW YORE OT. | 


_SUSRIALTINS orrtie Hahn Bes | 


SPRINGFIELD, O., OR 110 LiBERTY ST., N.Y. 
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FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids ‘‘flashing”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electrical apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURING CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 
ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. 


Copper Magnet Wire, Flexible Silk and Worsted 


Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


os 

















J. L. BARCLAY, Selling Agent, 


THE ROOKERY, CHICAGO, ILL. 


2) PATENT “K. K.” LINE WIRE 


FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES. 


Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 








aie, 











NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 





PAILLARD NOW-MAGHETIC WATCHES. 


my S>, SEE THAT 
AVOID Sm “Paillard’s Patent” 
ALL 3 tee 
' Spring” 


IMITATIONS, 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


Is engraved on each movement 





18 size full plate movement. 





Weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRISBURG, PA. 





IDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENCINES, 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


Now York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby 8t., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 
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W. D, SARCENT, President. JNO. A. BARRETT, Vice-President and Consulting Electrician. 
E. H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician. 


THE ELEN TRON MANUFACTURING COMPANY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN OUTFITS ARE VERY HANDSOME AND _— tenn STILL: 


MANUFACTURERS OF —— 


Perret Electric Motors Dynamos 
SMALL SIZES A SPEGIALTY. 


1-8 TO 2 H. P. 








THE DISTINCTIVE FHEATURES ABD: 


LAMINATED FIELD MACNETS, 
i LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD 
EXCELLENT WORKMANSHIP. 


In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. ‘*inetee Field | Magnets Gy tite we of 


which higher efficiency is obtained than 


Careful Investigation Invited.  Oatalogues Furnished on Application. ‘is possible otherwise. 


SPRAGUE ELECTRIC RAILWAY *” MOTOR CO. 


For Stationary or Railway Work, for Mining or Engineering Operations, the Sprague Motors 


ARE UNEXCELLED. 
LIST OF STREET RAILWAYS IN OPERATION OR IN COURSE OF CONSTRUCTION UPOW THE SPRAGUE SYSTEM: 

















Mita AME TE Ties c ccctsieos ccccnsenscesewwes Akron, O. | Hartford & Wethersford R.R............ a ae a ere eee -Scranton, Pa. 
Ashevillle Electric R. R...........-..- 0d Asheville, N. C. | Inclined Plane R. R.....0.....0ceecceeeece Cincinnati, O. | Salt Lake City R. R................ Salt Lake City, Utah. 
Bay City Street Ry....... ..-..es scenes Bay City, Mich. | Lafayette Electric R. R...........-.02-eee Lafayette, Ind. | Steubenville Electric R. R............... Steubenville, Pa. 
ee a rere Buffalo, N. Y. | Lindell Avenue Street Ry...............+6- St. Louis, Mo. | Stillwater Street R. R................... Stillwater, Minn. 
Carbondale & Jermyn R. R. .......-..++-- Carbondale, Pa. | Loop Extn., Wilkesbarre & Sub’n R. R.. -Wilkesbarre, Pa. Tacoma Ave. Street R. Rh ............... Tacoma, W. T. 
CR I is iia cscs s. cadieiotce o:s0e-bseis ad Davenport, Ia. | Main Street Line Extn. U. P. Ry.,. .St. Joseph, Mo. | Union Passenger R. R...................- Richmond, Va. 
Chattanooga Electric R. R............ Chattanooga, Tenn. | Manchester & Richmond R. R.. . Ms unchester, Va. | Union Passenger R. R. Extn ............ Richmond, Va. 
City Passenger R. R.... ..-...- jane daepeadewk Erie, Pa. | Marlborough Street R. R............ . Marlborough, Mass. | Union Passenger R. R........ ......... . St. Joseph, Mo. 
City BR. BR... ccccceccescs ccc: cvcccccees Wilmington, Del. | Minneapolis Street R. R.............. Minneapulis, Minn. | West End R. R.... .....6 cece ee eecccess Boston, Mass. 
City R. BR. Bxtension.........-... 5000+. Wilmington, Del. | Naumkeag Street R. R:............. 0.0 eee Salem, Mass. | West End R. R. Extn............. 2. cece Boston, Mass. 
East Cleveland Street R. R.,.............-. Cleveland, O. | Northern Div., Wyatt Park Ry........... St. Joseph, Mo | Wichita & Suburban R. R.............. Wichita, Kansas. 
Kant Reade Th, Th. oio06.5:0:0 cbc daciesccesevive Reading, Pacific Ave. Bizett BOR. co.cc .cccv's Soce Tacoma, W. T. | Wilkesbarre & West Side Ry.......... . Wilkesbarre, Pa. 
East Reading R. R, Ext’n. ............++--- ce ty Sah bf I RS NG foe 5c eae 0 ath cee segs East Harrisburg, Pa. | Wilkesbarre & Suburban R.R ......... Wilkesbarre, Pa. 
net Bie NO BR Who oes cwiecacevnerdaste Brocton "a | Pemetner Te. Se. FMR. a... BS cee Harrisburg, Pa. | Williamette Bridge R. R ...... .......Portland, Oregon. 
ee 8 are Kau Claire, Wis. | Penns. RK. R. System.......cccsceses Atlantic City, N. J. | NEG THe DR ode ioe sclnvnicin a. eceeaed St. Joseph, Mo. 
ok ere ere race St. Joseph, Mo. 


Each of these represents a separate bona fide Contract for Electric Railway Apparatus. 
—___—- FOR CIRCULARS AND FULL INFORMATION ADDRESS ——— 


16 & 18 BROAD STREHHT, SEW TORE. 


Dart ELectric Licht GomPany, 
Executive Offices, 115 BROADWAY, New York. 


ectric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, % to 100 H. P. 


WORKS, JERSEY CITy, N. J. 


"C, & G.” ELECTRIC MOTOR CO. 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIG MOTORS, 


MANUFACTURED FOR ARG AND INCANDESCENT CIRCUITS. 
AUTOMATICALLY REGULATED 


NEW EAGLAND OFFICE, 32 OLIVER ST., BOSTON. 
WESTERN OFFICE, 139 & 141 ADAMS ST., CHICAGO. 
SOUTHERN OFFICE, 25 CARONDELET ST., NEW ORLEANS. 
PHILADELPHIA OFFICE. 301 ARCH STREET. 
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M. T. GREENE, PRESIDENT. Gro. A. MoKin.ocg, Treasurer. Ww. H. McKrx1ocs, Srorerary. 


> Gostral Hlectric Company, —& 


val N/> GENERAL WESTERN AGENTS OKONITE WIRE AND CABLES, 


YS 


TRADE MARK, 


Candee Weatherproof Electric Light Line Wire 


ABSOLUTELY THE BEST. 


A COMPLETE STOCK OF GENERAL ELECTRIC SUPPLIES ALWAYS ON HAND. SHIPMENTS PROMPT, 


CENTRAL ELECTRIC COMPANY, 


CONDENSING OR 

COMPOUND. ,\areinstNsing. 
16 Sizes, 5 to 600 BP. Mot yet equaled by any form of Engine for 

HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. “30 i's" 
_ 3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical Reliable, Over 300 soid the first year. 


All the a 
. e gbovg bai built cnet to ly $0 Gouge with Interche eablo Farts. 














ANNOUNCEMENT. 





“Centennial Day,” April 30th, 
1889, being a legal holiday, our | 
factory will not be run, but we | 
shall have our works open for 
inspection all day. We extend an 
invitation to our friends, custom- 
ers and others interested to give 
us a call on that day, and inspect 
our plant at our new location— 


Laight.and Canal Streets. 
E. E.GARVIN & CO. 





The PARKER-RUSSELL MINING & M’F’G CO, 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


sT. LOUIS. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 


) NEW ENGLAND 
BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 





+ 


TELEPHONE 
ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


ras glade / 
48 Silk. Ww 
. and tton Braid. 


FINE CASTINGS A 


SPECIALTY 
16x24 DOUBLE BRAIDER. : 


WESTINGHOUSE Fe 
ENGINES| 3 


TheWestinghouseMachineCo pax 


PITTSBURGH. PA.U.S.A. 


42 LA SALLE STREET, CHICAGO, ILL. 


SELLING DEPARTMENT IN THE UNITED STATES. 
NEW YORK 17 Cortlandt Street, 
— Hathaway bui } “Church, —, 
ITTSBURGH, Westinghouse Buildi & Co. 
CHI , 156, 158 8 
4° Whaat So St., M. R. Muckié, Jr. & Co. 
nm Ave. 
312  —% Avenue. ‘ Fairbanks 
1330 s & Co. 
1619 Capitol aveam, 5 F.C Ayer 
Geo. M. Dilley & Sons. 
Utah & Montana 
iu E. Granite nabanery ¢ oo 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lac: 
R Oo 33, 35 N. ye St., Parke & Lacy Mi ‘Co 


ND. 
ATLANTA, Gh © 3S: Prior St. |The. 4. Tompkins Co. 
DALLAS. Imp. & Mch Co. 
CHATTANOOGA, TENN. . E. James & Co, 
IAMS & POTTETF, 
15 CORTLANDT ST., NEW YORK. 


Engineers # Contractors, 


CENERAL ACENTS, 


poses LINE ENGINES 


a 
T eshtQEs, ae 


iw 














r NSAS C 

DENVER, 

PINE. BLUFFS, Ark. 

T LAKE CITY, 2508. Main St. 
MONT. te St. 





ACTU Ree 0 rR 


© 1 


Deru Ss a 


ps 
FFice An RAS 


& 21No TH 4 CLINTON ST ‘a 
CHICAGO. 








R. T. WHITE, 


12 Pearl St. J Room 6), BOSTON, MASS. 





IMPROVED 


PATENTED MATERIAL 
FOR STREET RAILWAY 
_ROADBEDS. 


BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 


Rolled any weight desired. Patent allowed. 
Sample chain and section of rail sent, express prepaid, to prospective purchasers. 











THE E.S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 

of various sizes for Incandescent Lighting.e 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Etc. 
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BELL HANGERS’ HAND BOOK 


106 Pages, 97 Illustrations, Flexible Cloth Binding, Type Pages 5ix3 inches. 
PRICE ONE DOLLAR. 


Just the Book for those engaged in Selling, Installing or Handling Electric Batteries, Blectric Bells, Blevator, House or Hotel Annunciators, Burglar or Fir 
Blectric Gas Lighting Apparatus, Blectric Heat Regulating Apparatus, Etc.. Etc. “ie are Bid “oe 


——= = THE ONLY BOOK OF THE KIND PUBLISHED. ==— 


FIRST EDITION TWENTY-FIVE HUNDRED COPIES. SENT, POSTACE FREE, ON RECEIPT OF PRICE. 


Western Electric Gompany, 227 South Clinton Street, Chicago. 


AND 70 TRINITY PLACE, NEW YORK. 














ROYCE & MAREAN, | Fil AUTOMATIC 


ELECTRICAL APPARATUS ivPRPIeteAM ag 4) SL. 
Telegraph and Telephone Supplies, THE B ALL ENGINE Cof 























No. 1408 Penna. Avenue, ERIE PA. 
Ovo. Witiard's Hotel, WASHINGTON. D. G. |; Corndt Secs as Yor £ CP Room 6) 
| or tlan reet, New York. Vol. v. 113 Libe rty St., New York. =. { 
THE aap COS TENTS. Is the Best Ad- 
STREET RAILWAY inciuding 80 pages of reading matter and vertising Medium 
‘JOURNAL, | A Directory of oeoet ' tees in ree ges “ 
> Uni bs) . St t - 
118 Liberty] Street, | © 4 aoe oF Maautnetarers of resi as - 
NEW YORK. street railway appliances and materials. ways. 
WANTED | 
A : THE NATIONAL 


' | have clients who wil! pur- 
chase second hand Arc and Incan- GALVANIC BATTERY 
descent Dynamos, Lamps, Sockets 
“a UNEQUALED FOR 


d ies. 
| and accessories ; BELLS, TELEPHONES, 






W.H. COLE, ( =) 
ee Electrical Engineer, [ii——«l[i GAS LIGHTING, ETC, 
MANUFACTURERS 502 West 53d St., eee 
The Celebrated BALL D GE DEUS aS ERIE ta POROUS CUP. 
iL DYNAMOS and LAMPS SHE-TRENTON ENGINE. SS geonee 


ALWAYS WORKS INSTANTLY, 
WILL LAST A LIFE TIME. 
SIMPLE, CLEAN, DURABLE, 
Write for circulars & prices. 
THE NATIONAL 

GALVANIC BATTERY Co. 
241 Main St., CINCINNAT!, 0 
18 Cortlandt St., NEW YORK. 


J. E. JEFFORDS & CO., 


ARC AND INCANDESCENT LIGHTING, = 2 soe 


. . - : ECONOMY, DURABILITY AND CLOSE REGULA- | 
This System is mechanically and electrically PHOENIX soett Gn: Mantes, 1:2 ia 
, n, N.J., TS 


perfect and produces a steady, white and noiseless F. Van Winkle, 91 Liberty St. N.Y. Agent 


light with the minimum of expense, both as to the 
4 Al 16 Market Street, 











power required and the cost of repairs. 
For descriptive Circulars or Testimonials, address CHICAGO, ILL 
’ a 


Manufacturers to the Trade. 
FACTORY: BALL ELECTRIC LIGHT CO., General Electrice] Work, in all branches of | 7> CROCUS CHLUSs 
a ee 18 Cortlandt St., N. Y. City. Electrical Engineering. Consultation, eto. | 2s years? exes pace inthis branch of the business. 
| Gorrespondence confidential. TRY ME. | 2716 to 2788 Salmon St., Philadelphia, Pa. 





THE ARMINGTON SIMS a a CHAS M WILKINS E WARD WII 
& NGE@eoHED 1S¢ 


Automatic Cut-off Engine, 


eee PARTRICK & CARTER 


CLOSE RECULATION, 


’ TA Cho t ’ 
ECONOMICAL OF FUEL, : 
SMALL waee REQUIRED, : 7 f | | T ) ) ] | 
MODERATE PRICE, 
OVER 2,500 ENGINES IN, USE. | : 
—SEND FOR CIRCULAR. — E 
JUU Url \ aver 
if ain a a % bs ee ~(5| AR ALARMS 


CORLISS) "LANES BODLEY CO, Annee amas 













AUTOMATIC CUT OFF ay .S, DISQUE LECLANCHE BATTERIES, GAS-LIGHTING APFPARATI 


ENCINES 


Unrivalled for Strength, Dura- 
, bility and Close Regulation. : 
CONSTRUCTION OF COMPLETE : Bowe 


THE LANE & BODLEY Ch, ae Se Se: | 114 South Second Street. PHILADELPHIA, PA 


AND A L LINE <« 
SUPPLIES FOR ELECTRIC BELL WORK. 


h Cat M 











CLEVELAND, OHIO. 











MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 




















THE EDDY ELECTRIC MF’ CO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Eto. No Reversing. No Water, No, Noise, No Spark 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 115 Broadway, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 
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EDGO SYSTEM 


: Dynamos, ~ . pad Voltmeters, 
Motors,  Seeummic. 





18 Fulton Street, Brooklyn, E, D. 





Complete Electric Light“ Power Plants 


—— FOR — 


Witatsamen carr |perry Electric = Towns, Offices, Residences, Factories, Theatres, Ete, 
SPEAKUNNUNGIATORS. ~ > | Factory, 194 to 198 So. Clinton St, Chicago, I 


Electric & Mechanical ‘Bells 7 
FACTORY, MANUFACTURERS OF THE ree re rs ul ea — 
De Ealb Avenue, Improved Sperry High and Low Tension ——_. 


Systems of Arc Lighting, 





“sana GR“ crecaieeccann.cc'” ~—=== For Electric Propulsion. 
THE | “Mi ON UMENTAL” MAGNETO BELL. _ Theoldest and most asia Electric Motor Co. in the world, 


For use with Acoustic Telephones and for gen< 
eral signal purposes. Works well on lines 
up to three or four miles in length. 


ww ton ow ree The Electro - Dynamic C0. 


Magneto and Extension Bells, 
Hand and Power Generators of all Sizes, OF PHILADELPHIA, 


Electrical Supplies of ALL KINDS manufactured and sold at | 
the lo reas yt Main Office, 224 Carter Street, New York Office, 


VIADUCT MANUFACTURING CO., Philadelphia, Pa. 44 Broadway, 
BALTIMORE, MD. | Chicago Office, Phenix Building. Detroit:0ffice,.30 Atwater St., East 
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Fort Wayne Jenney Electric Light Company, 


EO RT VW AYNE, IND 





MANUPAOCTU RERS 
OF THE 


SLATTERY [NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


Original Jenney System 
ARC LIGHTING. 


The most carefully worked « 
out and Complete Alternating ° 
System of Electric Lighting in 
existence. Armatures and Con- 
verters guaranteed. 12-16 | 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 








CORRESPONDENCE 


SOLICITED. 








SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. . 


New York Office, Room 45, 115 Broadway. "as a ae oe 4 naka. 
CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. JI. BUCKLEY, Manager. G. A. WILBUR, Manager. 


EE. ADAM SUC’S; CITY OF MEXICO. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 6O,, 


25S & 227 TENTH AVE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical beled in a city street. 


ELECTRICAL CONTRACT WORK. The Thomson-Houston Electric Co., 


—s MANUFACTURERS OF 


Detailed Estimates made and Contracts taken for D Y N A Mi Oo S A N D L A Mi ad Ss 


EQUIPMENT OF COMPLETE FOR INCANDESCENT LIGHTING. 
AUTOMATIC in _OPERATION. 


Steam and Electrical Plants DYNAMOS, 2" =. 


LONG LIFE LAMPS. 
7 { 620 Atlantic Ave., Boston, Mass. 
ANY SYSTE OFFICES | 148 tc a_i Rve., Chicago, Ill. 
gj WELLINGTON _ ELECTRICAL REVIEW BINDER FREE 
T Belt Nolder The Electrical Review will send 


lest, ch a | a FREE BINDER to every sub- 
handlest ¢ price in axistence scriber in the U. S. and Canada 


- for shifting Dynamo Belts. | who sends $3.00 for a year’s 
Please write for circularsto =» Subscription. 


W.A.SUNTLEY £00. Adaress 
Electrical Review,13 Park Row, N.Y. 























ARG AND INGANDESGENT LIGNTING, 
CENTRAL STATIONS, 


And ELECTRIC STREET RAILWAYS, operated overhead, 
underground or by storage batteries. 


Address, 


EUGENE T. LYNCH, Jr., Consulting Engineer, 


120 BROADWAY, NEW YORK. 











